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fk# t fp® n  of reaction* representing-or’- i^nvolved i a . the known..; 
reactions'of -itli4!irt'ie aldehydes'and fh«aols;'s»d ibsrpothdtieal reactions 
heiieeem the*# sahstiuieos' nhieh iMm -haan 'yostalatod air# fh»diwaatally
t k r « «  i s  BBaiir ;; s ; —  -  ■ “ i-- r ■- '  r. ., .
On# sioleeala o f ill# al&chydo nay eoshin® with, erne o f  the phenol, 
tha hydrogen atom o f its# phenolic hydroxyl groof attaching i t s e l f  to th® 
oxygen and the phenoxy res Idas' to. the c^rhon fetem of the carbonyl grimy of 
the'aldehyde i  - OCH(Oh)- R
R 'C h o t
The protect 'of ' i M i : reailien  ®sy he regarded as a g ly c o l; in which 
one hydroxyl croup i s  ’r e p l&ood 'by' a pfcenoxy grcmp. Accordingly, Just as the ■ ; 
lower aldehydes rad "ketones in- aeneous • solution ■ are held' to  e x is t  la  cquI*. , 
lih rlm  with their hydrates' (a suggestion f ir s t 'fa t  forward by t . 1 . Perkin 
in  188?)" and the £^-kydrexyl compound formed by ekicr&l i s  known-as chloral 
hydrate, so a reaction o f the" show* type nay he termed -a *pium0late*..reaction 
and the product & *phenclst©*, »,':
Je|m,««> i^|<%  ^Trci il^ ii.’C.#,y^3it^ |0. |^^ l
.4 hydroxy aroaatle alcohol' nay he 'foraed by the entry o f  one or
nor* aldehyde neleeules into the ring e . g .  ?
OH
H- C H O ~h
OH
s
OH
I  H C H O  +  |
OH
OH
OH
yCH^OH
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,tm tllet this reaction which'reseahles the *16 ol reaction, yield* yheael'" 
-ftleohoXt" ulildi are derivatives of methyl' t&cohol' these product* ere referred
to for - comrenlesee in  th is  peper as esrhtaols*......
-■--If the reaction takes place in  water solution sa t  tins aldehyde he 
conceived a s  remet lag in  i t s  hydrated form the same 'earhinols say he ’ 
represented a# resu lting from the elim ination o f  one or'sure molecules o f
water a*' fo llow s 5* 1
 ^ /OH  . OH ■ ; OH ^  , a
CHZ + D  ------> 1 \CHl° H +  ^ 2- °
Pewevtr," carhinel feroatiea  .may read ily  he brought about ’ in  organic solvents 
wader anhydrous conditions* v: Per example ’ the reaction i f ' formaldehyde and 
phenol l&'no&~idalsing-: solvents-has been sltewn'hy llegson :and Srtussend ( i )  
to furnish a mixture o f & and j^hydroyy bensyl alcohols, fhe earhinels formed 
by.-chloral -and 'd iseassed ;' in ; Sect tea ’ l i t  can also  he prepared under .snfeydrew* 
condition*. I t  i s  -therefore'necessary to  d ifferen tia te  hat wean the aldol 
type o f  reaction 'and those la  which one o r  wore molecules "of' water 'are. ": 
eliminated 'even though - the ’ same carb iaol: or carbinols way resu lt fro® these  
two d ifferen t reectioa  ftechenlsa*.'.-^'- "r
£SX&J&&S£*
4 dif'heuylnethane derifative- or  c lo se ly  related eeapeaM may he 
produced hy the reaction o f one molecule of the aldehyde. - acting m  such or
in  I t s  .hydrated, fora,-. w ith . two .molecules o f . the phenol, water being eliminated
OH H H O M   — __\
C ]  + 1  * P i  — ■> ho<3 >--cV ' v D >cw + H* °
\ /  o
f h i s  reaction nay he regarded- a* occurring in two stages*;-, f i r s t ly ,  the
S e c t io a  I .  S*
fera&tion'of the ion© ea r lia ® !!. secondly, m M m m t im  o f  the carts inol with 
the second molecule of phenol- I t  does so t follow hosewer t V t  th is  two** 
stags, aechaalsa generallyrepresents the m m m r  la  wliioh tifhe*^lsstfems« 
deriwat It© s a r #  form ed.".' ;
. ‘Turning sow to a consideration o f  how those r e su lts  .of practical 
.lnYestl&&tlo&* f i t ’ into 'th e ' fraaework''of th ese’thr«# fxm& mmtnl type reactions, 
i t  i s  f i r s t  to .W  observed. that owing'to'-the rapid grow thin .the. in d & str isl.
’ -applications. of. synthetic resin s ih© r ese t lo ss  ;©f aldehydes with phenols have 
te e s  ch ie fly  invest iga ied "with formaldehyde sad the lower ascl#culsr weight./ 
phenols extracted from e o s l’ ta r , ’ 'The simplest products reported as a resa lt  
ef':#xt»ftsiv#'*brfc in  this- f ie ld 'a r s  the ston-subsiitutsd ©©rhinols." This h a s’ 
led  .'W'esrhinol ^ formation beingregard#! as the primary step i s  th e ’-building  
up o f  th s'u u ltitad s of ®or# eosplem" product* obtained frea these reactants, 
Severthelsss, intersediat# f  o r a tio n  o f phenyl hesalscetsls ( i . e .  phenol*tea) 
as transit ion. product* In’the- building up o f the form&ldehy&e-phenol resin  
mcXeeales.constituted...the.keystone. of^Baekeland* s (2)" orig in a l hypothesis 
a t to the format ie»  meehantsn t>y which. ..these aeero-meleeal.es at*# produced* . *
■ There era many instances in which a -tJ-QCgffg linkage i t  known, .to 
undergo- intrsjnelecolar'' chrsgs. to" ~O-Ogl4 .CS o f which the following. c s a p ie s  . 
»ay be s ite d  .in. equation fe rn  s
ri *  "■■•■;; x - : v\ ^ ;  ^ :'"V :C}  ^ ■
HK y a  : -  - v H ^ / o e ^  H\  / o c ^ s  H\  A ^ 0//
H /<' S'OCfi} H /C ^O C %  tyJrc/yM ^ O H  H f~ ' 'O H
Ik
/i
H/ " ''C t  h H/  ^ o C t Hc teafinj H '  "V'k'
V «  ,  ( H  ( M - *  " ' A * ' .  -
S e c tio n  1 ,  ta g #  4 ,
2 a  ^ . C^HS / 0GHs C /H  C H oH
V  +z- ClHs QH f  \ /  :* f - — > - * h* s . / W H
W  N f t  W  ^ o O H ^ y  ciH/
.....Arguing from these and other IntmmoleeuXar rearrangement*, i l l
of which take glace with or without heating, Baekeland considered that the
formation o f .forsal&efey&s-pfeenrl resins proceed* by the following steps' I .
OH Off OH [ O H  OCHJH
OCHM CHJH -------,. A - C ^ i- A  ------> / A - Wl- AV sO H  \ J  { j -  HCHc l j  N
\  OH , ... , ^  ,- .. _. .
Q  c f i t i  HoQ } - c%- ( ^ ) oH ^  K >  " < > « • ■ * "
i t  m u s t  be alphas ileci however th a t there i s  no recorded instance'ef phenolates 
corresponding to  the formulae in  b racke ts  above h i r i n g  been iso la te d .
Baekeland h im s e lf  Considered the  phenel&tes to  be e s s e n t ia l ly  non-cry s ta ll  ine 
- Is .n a tu re .- t h u s  he deemed th e  m iserystallIs&fele primary product he obtained 
f r o m  phenol and j - b a ty l  aldehyde to  be pheno^y-^-b^iroirypheiiylhutame from" 
which fee recovered' c ry s ta l l in e  di-jgybydroxyplieiiylbuttmc os heating  -: hO XT)"
6H3.CHx .C H iC H ^-^  H — ^
■ hthese earlier.v iew s of Baekeland have sane® lo s t  much ground as a  
resu lt of th e ' considerable' work carried out ©a. th is  subject, notably by 
Eoehner, B eliak and ftlesenfsld , van Toorhost and feuwink, which f a l l s  cut side 
the scope o f the present d iscussion . Baekeland*s views have bees gumearlsed 
here, however, beeanse they influenced the source from which the present 
in vestigation  1# traced.
lasM pd  formation., : _
4s .already s ta te d  th e  sim plest prim ary products h ith e r to  is o la te d  
frost t h e .in te ra c tio n  of m  a lip h a t ic  aldehyde and a phenol e re  the mono-'.
■ S e c tio n  X* yage S. . -1|
,|
- ©erfeiaolt*' fv tu  these are usually  only-\o h i  a inaht# under mildly ®lk§l is® |  
-'conditions'' . Ixsmples ©f the' alkaline cata lyst s that have-; heeu e^oleycd for ; ;j
- this- jRtfybtci- are"’ a lk a li: carbonates*’' a lkaline earth ©rides and lead - oxide* :j 
ifm less 'conditions'are' '.carefully 'controlled* fco**ir**r* the reaction with aipl*
■ molecular proportions o f the. reactants >apilly-'proeeeds farther end from the -]|
.simple pria&ry products:*re b u ilt  .-.up 1^-:fhrtker’; ecMeusatiom and by: ■ jj
.-polymerisation the.-.©oaplex .bhrea^dinehsiensl' ttaero^oleenleis~ihich are " ' |
'• held t© constitu te  the »resol*.typ* of % k e llte  resin* Such reelir formation , ■ I
i s  far eared by t** awe o f  n trazg  a lk a li s asd increase ia  reaction ■ temperature*
iTnder a©id © on iiticn s■* and isll the sore common n la e ra l'and organic
.. ...... . ...:■' ' /  , ■ 1
acids -hare been employed -  dl~ and polyphe&ylmeth&n* derivatives are usually
produced# thus scetaldehyde and phenol In the presence of strong mlph&ric 
acid con f i e ld  h is  (4 hydroxy pharyl) methane'(C:l&us‘sad fm in er  .(3))* , The 
reaction I s  not easy to stop at the difheaylmethese stage however* for. example.’' ,j 
with formaldehyde resinous products sre d if f ic u lt  to avoid* .these resinous
- products are mma& up of. mixtures o f dl*»- trl-%. tetm y sni higher fheayl..._. | : j  
'%eth&n*s» the longer chain molecules increasing in  proportion as th e : ra tio  ,_v
#£■ formaldehyde to. .phenol•'i s  • increased t r m  1$2 to 111 (loebaer (4))* 'fh i#
■ condensing action o f acids favouring the production of large molecules delayed ■ 
the actual iso la tio n  of the f i r s t  phenol alcohols by heeler er (5) and ;;
Haness* (B) u n til, long -after th e ir  existence had been postulated end .the 
preparation of diphenyXmethaaes * the prototypes of the *t?©v©lak#_ type o f  
'long chain - resias* had been accomplished by von Baeyer {?)« ..■ ;
' la  reaction s' with aldehydes, the phenolic hydroxyl • group* ia.
’ accordance *ith  *1® *,ell known m l#  o f © ri^nt'tlon.*/consistently exerts sa 
jg^»tirective influence, and hence poly alcohol formation can theoretica lly .
S@CtlOB 1*
eeemr ■ be' th # . lim it .o f the « l 5 i r  - of. so ilr #  • p o s itio n s . m u il#bl#» fim s tit#
otf
dl~eXc©heX of. ;g»cr#sel . :,b«.s been. prepared by *««• ta»er# •($).„
.ub.4 lritta@r (9) whilst that o f :g»eresol r C/6 | ^ C^ -0^  h»* ,,
c/y o//
by-#r&ii$&r. {10 >♦ If* m M ltlm -  Seebeeh (11} &*#*prepare#, th« 
di^eleeheX - of j-er#s© l f i r s t  iso la tin g  th# sognooiaai deriv&tivm
thereof.'•'"’ ■ irpnf©r { l e d e i t  •} h m  #1 adadduced erlieno# o f th# forstmilea of
, .‘T M
th# tr l*a leeh o l' of phenol CHxoh/ \ chloH although th is  predact-#a* rot
- ’ ->■ ■- -  ^  ; 3  - - / ■ . •  CHipH --'V.^  ■ .  ^■>-.  ^ vv ;. .
obtained ia  oryatbllla# form* M m  th# di~sleehel# mm Induced to  erys to l l  it#  
with d if f ic u lty  and ©m *»rsiiag they revert to  th# ©etio*HX©oheX## fomsldehy!!# 
helm$ e v o lv e d . ■ ;.
£«v#rth#l##a» although the. d i-a lcoh ols or# rather tmst ih l# , th#  
a b ility  o f as' e lieh y i#  to  reset with th# feydregea atom * t  active  polmts.lm  
th# ercM tte macleat resemble# the action of aldehyde# ©a certain if f# #  o f  
aliphatic  compound* po*a#«$lag active  hydrogen atom#* Such a lip h atic  coat* 
pounds are o f - th# follow ing hinas s r
(&) Cerbosy1 c©»pettnd# possess in s -hydrogen a. to ss (an o< hydro*»ft
atom Is that attached to m carbon m tm  adjacent t#‘ th# carbonyl group). : flms 
©IX thro# oC hydrogen atoms in aoctaldiAy&m'aey react successively  with ' 
for&aldebyde to y ie ld  (1001^)^0.010. .;•
( t )  •• Garhomyl compoaii&s in  'sfelch th# active  bydrogea m tm . 1# *.<*• fo  *
eoajagsted maeataroted system e . g . i  ; v V - -, , -
.'- MQ% ) a £ «  c s .c s ft  -— *  m m ~ m  »  c i - o ( c % )  «  01.0110 ♦  % o
' (c ) J; '• <fcmpeiaid« which g ive a. sodimat derivative such a s  th# e ster s  of
maleaie*, .acetc&eetie sad. ey&me acetic- o d d # . #b& mitromethea#* .;  ;
fh# maalogy botwooa earbimol fomatlom at the react lire p osition s  
of. the tmalmM- end th# a b i l i ty  of mm cXdehyi# to reset irith- th# #01 i r # .
S e c t io n ’ jt*  : B a g * ? .
hydrogen atoms in  these a lip h atic  e w & w a A * m s t  mot fe# stre tched-too  far*  
fh# a b i l i t y ' to tafc# up .th# nanism* saafeer of •Oi^OI grmips i s  - restr ic ted  
fey.th# rolaetanoe.nsnaXXy eacoantored in  loading ap th# hansom# modems with 
safest itments and’i s  moreover affected  fey tfco p osition s ocoaplod fey th# alfeyl
0// O H
groups lit th# moeleas. flm s (2.5~xyX®s©X) #md , KCH
(3.4»xyX®B©X/* which tfeoold fe# oftpabXo o f y ie ld in g  dlaleehoX* rir# o&Xy a 
m m  alcohol nastoly th* ethyl ^-alcohol (ir. Ja«*rn & IrkXomts (Xt5)
th# S.d-dlmethyl j^ aleohol’ ( t ,  la se rs  4  ram d* Bavnart (13))* Boreovtr, 
frois phenols smch &s'2*d~syl#moi, psoadocosionoi# snd^ymaphthol mot area 
fasosXeofeoXs' can fe# prepared* "th# diphf^laothan# dorir&tlr* feeing Invariably 
th® prododt obtained nader e ith er  amid or alfemlin* conditions*
■ Boncet the ^nestion a s  t©..*h«th#r a phenol alcohol or a lcoh ols, or a
dlphemylaethane derivative ar# forced depends rot only on the concentration 
o f  the reactants ami the condensing agent employed feat moon th® eom stltatlon  
of the phenol* '""- "4- 3:Vh:
. Sher# i s  * foarth c la s t  o f  eoffipammft th a t has been id en tified  m
resu lting  f r m  th# action o f am aldehyde cm a pfeemol* ••£» addition to  th#
OH OH  !
2*2fiifeyiroxydiphei^rlaieth#»o • /  ) — C /  Cloohster (14)) forated % £ -  -.
V 7 ^  i
nitrophenol sad formaldehyde la  th# presence'o f :strong smlphnria s e l l ,  amcfcher 1
0 — CH2Y v 0
body i s  produced, namely th® 1*3 feeasdtosria ring compound f r * *  '
/VOj,
iso ie t id  fey Borsch*, and. Berkhout (IS ). fho s*®e protuet *m* e l so obtained-  ^
fey liohorm, Blsbhkcpff mad ise lia g k i, |XS) from th# action o f  10.€%.0»§I^.OX 
on  jj^ & ltiw p h e m o l*  ~ , :
- I t  i s  to fe® noted that th* XIterator*'contains mo reference to meh /
S e c t io n  1 . Bag# Z%
ring format ion with phenol i t s e l f  or- wbtm th* jg»poslti#»- thereof - ia  
occupied fey a naclecphllic group such a# methyl instead <f the e lec tro -  
■pMlic n itr e  group• ■
V-N-l
* - - Bh#---fetmkgraand- of- the- present investigations i s  Bad# up of the 
l&cwn ';.react ions' o f . chloral and.-it* hydrate with phenols and o f  the properties 
of the compounds formed* fhes# »#y fe# conveniently reviewed nMer the heading#.
of the general types a lready  touched upon.  ^ . •
• •' ’ 1*:,- -Bheagl.fet.ft tee * .
*
Although th# Iso la tion  of addition eonpouads o f th is  type has not 
hitherto feeea reported, chloral forms an ^extensive set o f hemWaeetals with 
a liphatic  a lcohols. Of these h«Bsi*ae#t#lsa conforming to  the general formula 
&g8.CSrC^^* th# follow ing exmpl# s  may fee c ited  I
alcoholate  
.p ro p y lt ie  ; 
iso<»propyl&t# 
aaylat* 
a lly la te
j
Martius and Mendelsohn (17)
M Llmtl Cl»)
Y letori* (19) r.
Oadsnar (20) . :
.-Oglialero (21)
dc Bdraranda'" (2 2 ) :-;V;'
glyeerolat#:} ;
These h«sil*ae«taLs a re , w ithout exception, sore, s ta b le  eoapeattds than those 
formed fey a lip h a t ic  aldehyde# which la c k  th# .Influence :c f  • powerful- e lec tro ^  
negative 'su b s titu e n ts  sacfe' a s  the ir ic h le ra s e th y l groEio in  chlortl.'-;-' This- - 
fac t'fo rm s one fac e t of th e  general-question  o f 'th e  s t a b i l i ty  of eosrpooad*' 
possessing th# s tru c tu re  Bf *SlxT^S which i s  discussed in  Section II*  '
S e c t io n  I .
Chloral eaten# imi# & large nwlfj*' ©f condensation reacttons 
with alcohol«# el&ehyd#*, ketones, e&rhofeySr&te# m&. acid# ©nth# one k a d  
*n& with amid®®* fhbctltmted an Him®®* m& has## containing nitrogen in  the
" > e s
ring on th# © tlier.' fh# product# fomed a r t  of general f $ r m l n  d 3C.CS. • •
, * ■ " OH . , ■ ■ , ■ ., ;
to  th is  ser ie s  belongs t!m. e&rhiael | I ■ obtained by th® eon*
Y n M m  1 - / '
ftensatiea of; m® molecule -of chloral with on# o f phenol. • f th in  compouM «a«
f ir s t  isolated"tgr *a«Iy. «»d Sehen* (22) ia  XC23 p a d d in g , a l i t t l e  dry
fowl.®rat potasii& s carbonate at catalyst to an equtsol&r melt of chloral
hydrate end phenol, f in IfST Eeldftan and leaker (34) prepared, th# cost#
compound hy th# «a@# method hat us lag chloral instead o f chloral hydrate.
they sta te  that th# us# of chloral •accelerates th# reaction* hat d# act
advene# m p  data ia  support of th is  find lag. Shi# ce»el%si#a Is he*«v#r
supported by th# resa lts  o f  the present m f k  m i  mm® discussion as to th#
mechanism of earMnol formation i s  offered tm lec tion  111 hereof.'
.. Owing to the faan tita tive  d#e#ny#siti#a of chloral and chloral
kydr&t# e ith er  as each or ia  solution. by caustic a lk a lis  sad strong Alkali
Q&rbea&t#* at m m  temperature, i t  i s  m% possib le to apply th# £#A#rer or
Earn#®## procedures. Th® l#&#r#r method i s  to heat th# reaction mirtnr# with
m  alkaline .gahstane# long enough to complete th# combination, w hilst th®
procedure allow# th# reaction Kixtnr# to stand in  strongly alkaline
solution u n til  the aldehyde hm$ bean c&nmm®d,
A amber ©f naiono-carhiaols haw# howerer.heen prepared by the Easily*
ichana tsethod which ca ll#  for th# addition of Just enough fin e ly  divided
potassium eerbo&at# to the melt o f the reactants to nek.# i t  fa ir ly  alkaline
S u c t io n  1* fa g #  1 0 .
n
to Xitnas at room temperature* f la t , a fter  standing i  weeks, Eauly m i  "■
BchBMw, fcmst that 6 0»7^  o f  craie €1-4 hydroxy hydroxy^d - »trichl©ro«thyl*
betisen# had cry sta llised  ©ml*v fh is  carbinol.'* f j  • * i s  hereafter
; ch[oh)CC?5
raf#r“ed to for'cenvenle&ee as the 4 hydroxy carbiaol#
1 tfia llar ly , cry* t a l l  iiU^ compounds presaged by Fanly and Schans to " 
be the m#no*earbim©ls' were'prepare by them from jy creso l and.'gnaiaeoX' bat 
these were net analysed• ksldraat arl honker ( lo e .c it* )  have rS ea ted  these ''” 
preparations m i  have ®1$© .obtained'a m<mo*e<*rbitii>l from resoreln&X# ' Sbese 
worker's els©- prepared the d i*aeetyl, di*®.ethoxy- ahi di*bensoyX derivative#
©f th# carbine! s’ derived' fro® 'jyeeeseX, gnmiaeol end reserelaol# E© son©* 
ester® ©r methylatlon products have ‘been reported fro® thee# carbine!s nor 
was the fa ta l i v e ' structure "of the £~er#fe©Xt guaiaeol or resorcineX ©arbiaels 
-cosfirsed  by II e l  Aram and lo&ksr* ■..
■ i t  w ill b® noted' th a t ' ssccessfttl' resu lt#  with the - FssXy*.$chabx • ' 
method have only been reported ia  th# c m ®s e f phenols lacking a string  
eleetrophilie-groap.end which give a homogeneous melt w ith .chloral.hydrate -,, 
or chloral le t  room temperatures, aided i f  aeeessnry by the addition of a  
sn ail "foantlty o f a  nea-poXar 'so lventk ieb  as hense&e.
'• 'Synthesis o f di* or tr i-carb in els  by th is  method .has not been " 
reported# ■
‘ la  th# pregene# of ex ce ss 'strong snlphnrie acid one molecule of
chloral has been - shown to  condense' with two molecules' o f  phenol or thymol ; 
the. condensation taking p iece at th# ^ -p ositions ( fe r  hear (fS))* .4 sim ilar
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co8&«&s&tiott'fe&s>@aa.&ww& to  Ink# place with s a lic y lic  acid*.. in  which : 7 
.tfca & -posiU o».ia  oceOplod hy ,a cerhosari ,groap (Oalvet tmd Be Jut o ..{2$})« ....
fketi.the'jgyposltiea la  the.plieaol 'iaocsapled  %  m  elatrecsfM lie  
gromp gmeh oa mitrs/.or .carhoxyl hewewr, n o  dipfcaayX&ath&io.leritmhiT® . ■ /-' 
a lb e r t  to  Is*- foraed! .. th e . so le  product a . report e& from the action -of chloral 
la  ...the. presence' of . strong -sal$2mrie .acid ;.fceiag .of the heasiioxiii r in g  .type* 
tfoea the 3**peeiti©a ia  f i l l  a t hy ..a-tKieleephllic :greap m ch-as a e iliy l. there. ia  
me .record of-any. crysta llin e  .'prednci;. having .heem' recovered :frest the action ,ef . 
chloral ■ ia  .^ the; presence; of., excess concentrated. sajpharic as It* .-v 7..;.
:^ im  %m m^lps fTopcT tlom  ^ t
.’chloral art .one. o f  jgr&ltrophenoljfar* l e f t . to stand. d issolved ia  an -excess o f
concentrated. 07tlp!mric acid ,. a sell^&ef ised. c r y s ta llin e ; cQgapband, slowly - ■,
;. separated. ea t id iieh recry sis lliz ed  nach&nged.froBi acetic,anhydride*. , fh is  hedy
lie -showed to have the con stitu tion  t 
o — CH— CCC
' ■ > 0  /  v .  . ,  . . ; 
Va,.— .CCJt$ . . (0  .nitre 2*4*M striel3lerQnethyl 1*3 hemsdiexia)
.fhia proof Cha&iassy accomplished a# follows*' th® sahsisaee e i  f i r s t  treated  
with a lcoh olic  potash tMcli broke th® dioxin ring to ihrmiah a xandelia 
acid derivative* 2hls m m d & llc  acid, derivative was then oxidised with 
alkaline permanganate to the previously kno*m 3 &ltrO'5..eth02yhensoie acid*
%m sequence' involved may ha saaamrlscd urn follow s $»
'■C O *
' CH
Celt
NO.
o - c < ^  f  <&»S ^ ochM cc(3
\  a n ' .  1— 1 ^  . /  v— .
'^CCt a C^o^ °^c ^ ^ohash
HO,
L
/y -  c -  cc^
NOx I
JaJkaltnC v
V kertnanGAhCife ^
CXHS J  H-COOK-b CHCe3
y o o kA
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' tm  a series of 'researches* Ctaettceay sad h is collaborators' slwwed
the reactions to W  general- for phenols • ia  which the j^»pesitte» wm  occupied
by such group* ms COOS (what taway ft GaHvet (88 )), i% l (Chattasagr & Morris
(39))  and 11^.101 (Ghattansy 4  £alvet (30) ) .  fhe'presence of a methyl group
m e t n ' t *  th# phenolic hy&roscyl"was found'net to interfere with the formation
■ o f th# ring eeapomi (Gl&ttaesgir A Galvet (30)) bat mo reaction took place la
/the ■'Cases o f S -m itrosalicy lic  acid* rjg»nltre :o*cr#sol and 2.4-fiim iircptaiol
vehere'One p osition  ortho to  the phenolic hydroxyl group i s  occupied® ■• S a licy lic
acid , jo~ and £t«nitrophemel wherein the im position i s  open, ware found to
condense with chloral.In  the presence- of concentrated, sulphuric acid* bat i s
each m m .'a v isc id  res in -lik e  nnerysta llIssb le  predact resu lted . fh&t the
•01(011)001 ^  group esters the uneccnpied j&»positie& in  these compounds i s
■rendered probable by the "'circumstance that when the adjacent ^ p o s it io n  i s
f i l l e d  by a groiu with which i t  can "reset* well c ry sta llised  cen&eesatioii
products are formed e«-g® m*hydroxyhamsole melt f iv e s  S*hydroxy triehlorosiethyl
{h thslld e WO|/SV0j^ __^Ho/\Co^0 + j^p(yr itsch  (31))• fM s supposition has 
V ^ / o w jc ^
been confirmed by subsequent work of vet end Kejute ( lo e .c t t . )  i s  the 
ease ©f s a l ic y l ic  mold, who succeeded i s  Iso la tin g  2 h yd ros 5^  tr lch lore
<X. hydroxy e th y l.beaaoic acid \ j ^ 00 -^ and the corresponding dipheayl*
"^h(oh)C&3
.methyl# d erivative. Moreover* from g^eresotlc acid* ia  which- the- ^ p o s it io n  
to  the hydroxyl group is  free* Shah. and Alimchandrani (32) report the
iso la tio n  o f  the actual moso^earhinol .(S^O.C&COSj-l^ J^ - a fter
v \  ; , \  : cooH
leaving the jt»ero«oti« acid with chloral in  contact with t i #€ or W0$
sulphuric aeld f o r i  to. 3 d^ys®
Section- tp Page IS*'
" — f© meeomat f o r  the fomi&tlca' o f £k# b#iigdi©rl& r in g  ee$pes&de»
Cfeettacegr (27)' postulate#-©# m f i r s t  step the" arrival • of r ©: chloral isolecrale
at th® phenolic hydroxyl iro&j*' to  for is a cos.pmmd of th# phenolat©. type - .
(Stage 1 *3*r:;f k i s t !-m isr  tk# iBfXmeBe# o f the-sulphuric acid,- i s  them
▼isttelised &« tm & er^ing'intrsaciecsiler -rearrangement• - the- m ig ra t in g
*0l ) 0S)0Ca»| gromp taking ap the opposition In' the huclens -(Stag#: 2*)*- the --v
£*poeiti<m-'Wlxi$. ©Ire&djr occupied* -The. aM .ition o f -m -second eoleeu le «£,..^;:V:>
chloral-'(Stag© 3*}» --fell'cvcd hy elim ination of water i#-held  t© g%Te-.the f in a l
p ro d u c t (S tag#  4 * )  -;■ - ' - - :  ;V
OCH(OH)CCP3 OH r/--v>Y-; OCH(0H)CC?5
SK / V  _ f A"1* / V  + Hl O
^  ■ Ce^ C-CHov  ■ "
*
, ;:, ; i v r ,:vv v::;,x« i% s SO31, eoca or x:a .ts i*
.th is  primary addition at th# phenolic l^drexyl.-'group follow s the views of.
; Baekeland '.current a t that i  is#  (page If  )•  '
. ;fui*tkamoret -€hatt©*£y & CaXyet (30) attribute t*e .already cited  
n o a -r ea c tir ity -e f . S*aitr©#slieyXic acid* jgBitr©,£*er©#©l* ead. 2.4~dlnitro*
phenol. .-toward#, chloral to  the; s te r ie  hindrance of th# substituent rrtb© t© 
.the phenolic'gr*oo* In# ortho gabstltueat» th^r.consider*-prevent# the.. .
• addition. t o . the phenolic - hydroxyl' grccp which i s  "held to  precede th# entry o f  
the group,into the mmel.«us* in  th e .b asis o f spatia l con*
figorfttloa* elone, howwtr*. i t  - is  mot c lea r  what grounds there ©re fo r ,
.sttpp©sing that methyl,' n itr e * or c#rheagrl. groape rrt>o to- th# phenolic  
..hydroxyl in h ib it  the formation .o f -.the. phenol&te compound (St age X#)*v- fhea  
.'th© bulky>C2t(CSt)00Ig group present la  the orf**© rO sltion la  St.age £• i s  held
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to exercise no msli ixiflueme#* Moreover, im th# e&## o f S .n ltro sa llcy llc  
acid there e x is ts  th® p o iilM litjr  df th# fixation  o f & la b ile  «CCJ?(Q£)SC1* . 
.gpoay tgr elim ination of 'water to'font ' l^ J co (d .n itro  2 , trich ioro-
hlQ%
methyl 4,carbe&$l 1 4  heBgdioxin) aftsXcgom# to th# formation of th# ■ 
"S l^^fSroatytricbXoremet^rlphtholido. (Fritseh) airraid.y mentioned.; -This fixation  
.however do®s..act ,'.oecmr.. sloes as. already stated....Chattsftsv £. Cslvet foeasd. that 
S.mttPOsnliOFlic acii. and- chloral - to mot Toact ia. the preseme#. of concentrated 
..srzlyhario acid*.; 'ft may h## therefor#*. that, electron displacement considerations 
piny m -cmtroll img part da producing th# ehserved off eet t* T
So interm ediate compounds corresponding to  .Stage# i ,  l  e r  j  i s r i  
-Isolated hy Chettaway end h is co llab o ra to rs  i a  th® course o f their in ­
v e s tig a tio n s . Moreover* nader- th® sum#. eomditiona that fmrmi^b;the  'bmg&toxtn 
■l#rivatiT oo-froa ig» su b s titu ted  phenols, ■ {2hait&®ey ami C alvet. (30) ..themselves
^OOH
'■ 1 ^  h y d r o x y t r  iehloreethylfeenisere) • Ir ld o a tly  therefore*. • th® formation, 
o f a fhenol&te body, i s  tr*t • a . necessary .prelmde to th® .production of a carM aol, 
I t ' m ill W  noted that th# mars* smhsiltmeats la. th# phenols feend 
V  Chattaway to yield gmhyl.ro ring comp©amis with chloral are of am electro- 
p h ilie  character* Ia th# m m , o f  phenol i t  s e l f  ,  _ Chattassy and Morris (28) 
foanl that ahem strong sulphuric meld m i  added to  a  suspension of phenol ia  
e tlo ra l m. issued tat# reaction took plac« *nd m  o i ly  I l f  aid separated* This 
o ily  l im M .  gar# a clear solution in. ethyl alcohol from which m  c ry sta llin e  
material coald b® ©hiaimed. Only if .  the- phenol were f ir s t  dissolved im th# 
mlpharis acid m  m  to  form phenol j^sulphonio acid was th# bensdloxia;' 
ocgsfossd obtained with ch lora l. ; fb is  im&ieats* that males# th#' ^ -p osition  i»
Wafcstitated' th e-stsp le  eerMacl: f i r s t  farmed aadergcew farther
&% the sleeh& lle hydroxyl? grm p m& the active ^  aad jj, hydrogen e t e s  o f ';:'
the  smelems ' lead ing  10 t h *  predvetlm i ©f la rg e  msery sh e ll Iwhble tte lee a le s .
';_'. . a :,
Eavitig regard to  th e ’p©siti©» already esureeyed the  yreweat 
S&Testlg&tiea was undertakes with the f  ©Heir lag p r im x t  ©hjeets ia' ? l t t  $
1 , fa  ascentoim whether eospeusds o f the pheaolet© type (Chattaeiecr.. 
Stage I , )  and the phonal at e-esrhl&el type (Chett&iisy Stag® 3*} e m  ia  fe e t  . 
he.isolated* to  isvesti&Lte th# properties, thereof # th# tesdescy.of each 
phesoletes...to sndergo tra n sitio n .to  the m d e « r  safestiteted e rb inols. « d  
t hm properties aM derir&tiires .of th# la tter*  -
■ 2* . fo  im m itg p t®  whether m elear ®oao« or dlwesrfeisole eas be
obtained by th® faalT^ehans precedar©.or other seen* f r e a chloral hydrate 
and phenols possessing (a) an a lee trop h llle  (h) . a snc&eephllle grasp i s  th# 
p o s i t io n *   ,...^: , >..,
Zm fo  Investigate- whether a 2.2* dihyarQ^aiphenylmethsme derir&tlwe
crb ha prepared from chloral aai a phenol, s&ch a CHMtpeand mot having bees 
Mtmrrto reported. :
>, 4# . f h  .rscert& ia whether a  be&sdiexisk eo&pco&d earn fee ebt&ised when* 
in stead .ef a tu tra ,; ■ csarhoryl ©r #ulpn©»i© meid p*©up. ; a  m m leofhili© grasp, 
i s  presea t. ,1a'-.the 34*^ . p o sitio n  of th# phenol. .ilteraetireX y, the mature 
o f esy other.gred sct.w h ichad ^ t fee forjft©&»\..v . .. .
• la  Section II as attempt i s  made "to' recompile’ the' farastios'esd .
re la tiv e  s t a b i l i t i e s  o f p h eso la tes  w ith theory  and la  Sect lea  111 mm® . :
$m % im  I* l&i# is*  j,
■ - U
dlaeasaloa i t  offered e&neftr&!s& th# iiochaiiisii «f oarhiit©! formation. ©ad..
of th* fr# f#r#iiti* l e c e t jlotloft «f; on® or other of tin- too hydroxyl grog?# ,
" ' ■■••'■ . ' . v ' ! 
proton* l a  tfc* ®ois®*©a-rM.tt©is. 3a order to  mml& m f  m- to th# j
&ot#tlo& e m p lo y e d  ia rof atria* to electron ditfloots##* consideration# short ' 1
explanations of th# term# imple-yet nr# gtw#s helot*.
. .< i.
th e  perata&eat electron 4igfl®e#M®at lmdsusoft 1» an orgs&to nolooolo j!
hy a portico ler  aubatita#ttt» ,$hl* e ffe c t  rhether o f  sttr&ctlon. or repulsion  
««3f  ho transmitted e lm s  a chain md also  through -spa©# or th# ® #iim  ia  wMdls 
th# m olecule' ia  pieced* hat dislniiiSies with increasing distance fr©?§ th# aonreo* fj 
th»  in ten sity  o f  th# ind&ct It#  e f f  ec i o f  a group or at#* i s  measured 
hgrit*  of foot on th# - d iaaoelotioa eonsteat o f  m  a lip fcstie m ii.  when i t  la  :
«ohstltat#& therein. f k s  groups #ach as f%# m-\ hale&@ns i fm rm m  |
th# d issocia tion  constant owing to  their  power o f a ttract lug e l o e i i . ■ ■ \
{ •I  I f  fa c t)  w hilst a lp h fl' groqp* deereas# th# d issocia tion  /oonstenta. h j  ' r
their electron  repulsIt# Influence r t l  a tIre  to hydrogen (+1 I f f e e i ) .  ' ■.
- : . - I n brief • . th# f  ernasent but lnm m pX& % ®  pol&rim :% 1 m  ■ offeei prodae®&
in . tho'.&roB&tie mcleaa by th# tendency of a snbstltaont atoii adjacent to 
th# melons* ami. which- possess®* snMbared. electrons*' to increase i t s  ©e-vsle»ey j 
with- meXesf eerhon* /.thus la phenol -th# tendency of ..th# oxygen atom te.dea&t# -,j 
a f t m  electron p n S r  to - th# ##rhon aton to which i t  i s  attached exerts 
electron pressure .^hich 1* relayed f e r n #  th# conjugated i.ouhl«-%eais of'the 
melon* p r o m o t i n g  reorlentatlm  la  qainosold fora, th is  results in osi. increase .;
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ia  :'#i#ctrea density a,I %km jg and
Ssxch partiaX disflae€ss«i*i# carmot eeear la. eaturated ring*, or htalm*, which
Int^ k a conjugated donhl#<»h#B& system
\ Groans meh as BO^  and ^01 im addition to  tarin g  *  - I  o f foot a t  
•hottt % th e ir  of foot m  th# strength of a lip hatic  acid s, can a lso  in it ia l#
*»'electron diip laeenent' toward# themselves to# to th# mesoiaeyle•. #tat# ia  
which they exist*  .; Xa tho. ess# o f th# n itre  grsap IM s o ffse t  eriooo frost 
.th# fifth^TsleBey.hoad heing. a co-ordis&te disk i . e .  instead o f'sta r in g  «xi 
electron .fair with th# oxygen ate# i t  donate* .an-electron pair thereby .■; 
'creating a p o ln r ited  structure which any he written
.tendency create a paytt©1 displace®eat of: electrons- m & w  fro# the" suclems 
(th# £  and impositions therein ere- the -ones particularly effected}' ta w  *'«M 
effect, .fta s ia j^ itrc fta n o l th# n itre group-leads to deactivate: the nucleus 
holh h y -It# »I.imd •& effect* at th#' aasie' time promMlag 'the dissociation o f  
h f i t l m  fr  j* th# phenolic hydroxyl: group hy: ren tin g  ‘an electron p u llfroa  
the nucleus which. encourage# the #St effect o f  th e ' said -phenolic' hydroayl group*
t * .  '*»«*£* *  w-s-a.*.**** V*-■' y v j i * * . *. j*g%. iSfWW-W'3»' -WJk JhittW/V JUVF**.
H©
i s  m preliminary step a  somber of p ilo t  t e s t s  m r ®  w A m  by' sealing  
i s  g lass for observation efuimolsr mixtures"' o f chloral end "various phenols. 
With phenol, &-* g» and jgyeresols sM thymol*'''after warming to d isso lve 'th* 
pheael, elear solutions wer* obtained ®t roe® tesqper&tur* hat' g-nitrophenol 
®sd £»bydro3grbe»s®ic as id are much l e s s  soloh1* la  chloral cuid'eeeordlngly 
Is th##® t** eases excess ch lora l• chloroform and ether were ‘ sev erslly  :
employed to  secure true so lu tions.
■ —  ■■> ■ ,.. U l _ s s M t e s ^ £
Fhssgl gggr»gfil p ~  A ja * e t» a t& * . ' ■ y n itt? c '- ,* ! < * l
g s i l
iyraf after S. Slowly solidified fisoous syrups r' "Wnehaxiged after -
days. feysiil# ; to crystallise ^irsdnslly, formed r 1 ' years* 'storage#
deposited #n ■ mass a t room which deposited ate"". ” ■• ■ ■"’ -"
standing i s  ■ ' t«#tperatar* on c ry s ta ls  a f t e r  Z  .. ,
re fr ig e ra to r*  standing 3 days. ' ’ y ears  o r  on holding  ■
■^ ■-■ ■ ■■.....-. a ■:■ : .W o t  0»C, fo r .& -....
ttOBthft*' ■
I t  m s  found th a t the crystal!In©  products *hi&i&«d'«ith jg»er*sol and plianol 
were produced mere re a d ily  by adding a  m a l l  q u an tity  o f d ry  po»d*r*dc 
potassium carbon*to .o r  s lte r se t lv e ly  a larger ^aoatity ef"pondered' fused 
solium eeet&te to  th® #oa1 c la r  m ixture of th® reactants« ■ Thus i s  th e  case  
of jg-eresol a t 20*0., os addition of 2$ potassium carboftat# heat i s  evolved 
and the- who!# i s  converted to a  so lid  c r y s ta llis e  mast within 3 minutes. 
B eesysta lllsa t ion from 60/80* petroleum sp irit*  methylene ch lo r id e ,' er , 
chloroform gives la rg e  s to u t hexagons! colourless p la te s  m.p. 46«47*. Cs 
exposure to the atmosphere the crysta l*  slowly absorb moisture m i are rapidly  
deeesspnised in  contact with enter* eh lerel hydrate end jgycrosoi being formed* 
t h is  fe e t  enable* th# composition o f  th#  body to  be v e r i f ie d  by determination 
o f th# chloral hydrate produced (Tictor Meyer { 3 l ) J . ' The resu lt o f  th is  :
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determ ination i s  in  harmoi^ with a  r a t io  o f 1 molecule o f ( f l o r a l i l  molecule of 
£*ereso l i s  the  m oleculewhioh i s  borne out '"by the fundamental analysis#
(foTmd e .4 2 .2  S .3 .S  eoi3sa(oa5os6s 4c% requires 8 .42 .3  S .3 .5$> .' |
': fb .is ; sabstasc#vd©Goispose3’os warming a^ow  i t s  m elting f o i s t  In to  , 
ch lo ra l and -j^ereso l which may he recovered by f ra c tio n a l J d is t i l la t io n # ' ^
Sim ilarly* i t  l i f i t e f ie s  under reduced p ressu re , ch lo ra l and j^ c re s o l "being 
evolved J u s t  as ch lo ra l hydrate s p l i t s  up'under s im ila r conditions* I t  cannot 
he ace ty la ted  without decomposition and i t  i s  also decomposed by e thy l 
alcohol# In  those aon?*ionizing so lven ts in  which i t  i s  so lu M e th a  odour of i 
ch lo ra l and js-e re so l I s  pronounced# fkue the reac tio n  i s  re v e rs ib le  and 
in  so lu tion  the  body s p l i t s  up im ti l  an ©fuilibrium  condition  i s  reached* 
fhese fa c ts  coupled w ith th e  low m elting po in t in d ica te  a  weak oxygen linkage |
 - o O ^  . ■ i:|
co n sis ten t.w ith  th e  form xils. ClxC’ CM (d l-2 .2 .2 .tr ie h lo ro  l.jo -to lo sy - r !
5 ^ O H
ethanol) s im ila r in  s tru c tu re  to  ch lo ra l alcoholate* th e  substance i s  possib ly  I 
id e n tic a l w ith the ^ ch lo ra l^creso l8 m .p*' 55®;- to which an 'obscure and passing  
re fe re n c e is s a & e lb y  Maggay&'-(35) "la. a  search fo r  compounds of p o ss ib le ' " '
■ v e te rin a ry  -application* t :Mowever* M&zsara1 s re fe rence  to nsmall meedles* may
< 0 ;  ■■ V  ' : ' i
. b e tray  the impure carhinGl (m*p* M7*S®) , which h as;th e  ease ^fundamental'v " : 
composition* ra th e r  than the  jy c re so la te  since ^needles8 i s  the e ry s ta l l in e  i
h ab it o f th e  carh ino l re c ry s ta l l iz e d  from water* chloroform* benzene, or j
aqueous e th y la le o h o l,  - IDhese small; need les are  very d if fe re n t  from the la rg e , ■ 
■stout, hexagonal p la te s  ’formed by the p^eresol&te# ■- . - v ' . - , ■ ■;v| 
Chloral jn-cre sol a te  when kept out of contact with m oisture i s  
in d e f in ite ly  s tab le  e x h ib itin g  no tendency to  undergo in tram olecular change 
to  th© m elea r-su b s titu b ed  carbinel# On cooling a f te r  prolonged heating , ^ 
the  jgyeresolate was recovered unchanged* I t  a lso  remains s ta b le  In  in tim ate
Section II* Fag© 3S
contact. with dry. magnesium carbonate or whom ground up with fused sod. acetate  
o r .* small <jaantity ;ef dry. potassium carbonate. Ia  chloroform ©r hrnm mm  
solution# ..lit which, as already stated*, the £»cresol*te p artly  breaks up into  
i t s  constituent - ch lora l. and jy eresb i, the extent depending on the d ilu tion .
W rm : such'. so lu tion s th® M9h y£m ^ ~ e#tM m l'%*&» m y  %m prepared
■■ -f; ■'"•■ ---;r \ /
' a s  d e a l t :with la  Section I I I * . CH3
fe fsra lio n  o f  chloral j£*cresolate from the reactants at room 
tm pem t& B i s  inhibited by dry ■ hydrogen chloride end is'prevented altogether  
on 'saturating the ch loral/g -ereso l melt with th is  gas when, the mixture remain* 
m c le a r ■ syrup which. very .slowly ‘becomes opwrnm and pasty das to separation of 
cry sta ls .o f the B.hydroxy-enrhinol. Shis fstct w^uld however scarcely account 
for  th# absence, of ..any mention, by  Mel&rm and lonkar (24) o f  £»eresolute  
fematioA;>; sin ce .even, i f  th eir  -reaction mixture bee as# acid throu«$i de» 
•.composition o f  the f l o r a l  by expo sere to sunlight* th# production of hydrogen 
- chloride would h# un likely  to he large or fa s t  enou^i to; prevent separation 
o f th# j^cresolnieV',',, It; i s  more probable that the higher temptralur#* pro* 
"railing la  India m ilitated  * gainst the separation.'of th is  low m elting point 
conpotiiia*1 particu larly' i f  excess potassium f&rbon&te u s  *mp.leyed* since., the 
production^ of chlorofcm- hy: decomposition o f the chloral- would prevent the 
separation o f  the'j^cresolate'--'which i s  very soluble in chlerefoTs#,.; , ,,.Svv — 
With concentrated sulphuric. ioM * chloral jjycresol&te g ives & v isc id  
. 'resinous mass at to m  te^peratur# apparently M e n tte l  with th st .fount to  
he produced when gycresol wms shaken "with on® or more molecular proportions 
o f  chloral in  the presence'• o f ;’excess-ef''9^'''snlphtirle acid*>.
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: . She ;.phe&el&teformed frcm chloral sad phenol i s  ehtai&ed la  a 
sl&ilsr. luiiraerjto.jfcfc* pyereselate* It m b t  he Fecrystaltised via  poor yield
-rhoahie pint##*;; •■&*■ Im' the case of the j^ reso lftte"t h i§ hody decomposes 
. rapidly,til % ter ; sM estimation of the chloral hydrate'thereby produced
ind icates a ratio- o f X K eleeol* o f  chloral s i  molecmX# o f phenol pointing to
s.p* X5~XB® &« compared with 46-4T© for  .the jgeresolat© *.. I t . i t  decidedly l e s s
large ly  l a  favour of I t s  eo&fio&e&ts* ■ v  \..,-■■hr;.: -
fhe phenoXaie.'ead other- re&etioas o f  -eliloraX - tM. phe&ol were.mot 
farther - Investigated m  these were not gera&B* ..to' the ismedimi# seeye &t the 
i n v e s t i i o n *  .
'Chloral «nd ©•aitraahea.ol ;': . -;  - . . ,
ce^osrde i s .'chloral* eith er as rach or in  the presence of added sodim  acetate, 5 
were f© w l t© undergo no change* Additions o f dry pot&sslngi eerhonet* t© .. . ,5|i
these so lu tions *nd t©- so lu tions o f eimiitoX&r proportions o f on# or ether o f  
these substituted phenol s and chi era! in  an Inert solvent, so re ly  resu lted  ;
itt the p recip ita tion  of the pot&ssina s s l i s  e f j^&itrcphenol. afid. r*»hylroxy« 
honsoie eeid* v  . , ;
1ft chloral ere met* le e s  mt room temperature# than these e f  phenol or. £»©resol.
-(?•!$£) .-frea methylene ch lo ride  eft standing below 0©$. l a  la rg e  co lou rless
the fo m tlft  0 l-5 .car--. ■ • ■•: (d l-2 .2 .S-fcriehloro.l.pheno^ ethanol). Although
"    ^-OI" ■' . . . .
phenol m elts at 41® as eotspared with 3§* for jgycresol the phenolate has.
stab le than the &*ere9olet** the equilibrium la  aoa-io iiisiiig  soirents b@iag
. lo  eoft&nm&s o f the ph«m*lai© type coaXd'h© prepared' ftwd jgynitro» 
phenol or j^hydrerybeiisoie eeid* ■ Saturated eolations of' these phenolle ... 
Siaoe the  s o lu b il i t ie s  ef.pyftitrophsnol sad j^hy&roxybeagele acid
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i i : night' W '®r$m€ fom&tioa' ©f tfe# ptienolmfcois of j -^aii ^ phenol and -■x ■ 
j£»%&r©jsybensdie acid may actually 'occur but that these'.eompoonds sm ;" 
retained' in. solution/ "Moreover, it sight be''urged that goaie rah®tame® other 
than' potassium carbonate' might' :caiaiy*«' the' formation of'these phenoietes* ' 
for the reasons‘discussed btlew, however, it would .appear .that" iwa i f '
' ^ •aitropheaoi '• had j -^hydr©ayhens©i©' ©eld''to form phenolat©a capable o f free 
exlsgieae#, these would W  extremely unstable substances.®
'Hiac*t«*sioa of sterilities of eownimuds ef ■ feiro!% B*C8L^~<a3azt*a»fcto«MBKg^iJt!jij*iw>r^ titw«^ ^ Lnwwi>M«iBirTOT<iWMBiw 'yunwurjinfiii.ryw ■nfawitatfaioiw!»iipu\^ u.wMui.rwi|»ituiii>Blfwiiiiwiw^w.iwja<'ii<iiiniw’>iMTWWi*»«<iw»HWia>- "^v, .^Kjrlt©
the %m phenola-tes dreed y described are to he associated with 
the group of compounds of general formula which are produced fro®
aldehydes and a liphatic  alcohols and water by reversib le reactions which are 
©ftea o f a. sdmirgish character, The order of declining s ta b ility  in  th is  
group Is a ce tr ls  * hmi*%cetAls -  grm -diols, le® i-aceta ls as a c la ss  are 
unstable compounds, whilst only a few .gggHttol* are su ff ic ie n tly  stab le t© 
enjoy a free  existence. However, i t  Is  the nature o f the substituent groeos 
B*, OE* end CE"11 which prim arily a ffec ts  the at a b ility  o f  the structure, 
ffeus for  exrnBls the ^B-»dihyiroxy'co?3peim.d chloral hydrate i s  considerably 
»©j© resistan t to the lo s s  o f  a molecule o f rater than hmnif&rm^X i s  towards 
the lo s t  of a molecule o f ethyl alcohol, which la tte r  occurs very e a s ily .
I f  due rw^xd he paid to the influences o f the substituent* I* , 01® 
and t3Lm i t  would appear that chloral pfcenolate mti& jgycresolate f i t  sa t is ­
fa c to r ily  in to  the goners! e ta b ility  enqueue* th eoyeticr lly  to ho expected. 
Consider f ir s t  the additive compounds e f  t l  i s  f®rwrai typo which 
are forced by formaldehyde. In amiecms solution formaldehyde e x is t s  ms a  
hydrate or met* ylene g lyco l which can ho Isolated at low temperatures. f h i i
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d ie l Is  however'less 'stable- than heaiiforaal end s t i l l  l e s s  stable than f e m e ! ' 
which i s  &' stable' liq u id  %.f. ' 43* th is  order O f' s ta b il ity  asy b e ■explained
a# follows* - In mmthylmne glycol cm® o f  the two feydroxyl groups tends to
sp lit  o ff  to os extent tse&snrsd'by the dissociation''eenstsat o f water - 
—14 -(k »  10 K" This breaking away of am# hydroxyl gremp- i s  expedited by - 
electron ic  pvcssare on'the carbon atom by the e le e tr e n e r ic '$'£~0 -  S from ' ^  
the secant hydroxyl'sycop." there'being n oelectron  a ttra c tiv e  influence  
acting on the carbon at©®' that -night restra in  these complementary ' indent tve end f 
e lectroserie  e ffe c ts  o f the hydroxyl' groups* -": -accordingly' *  ‘Eolecule o f water 
readily s p l i t s  o f f .  .'■
■ la  the ease ©f heslferst&l'the hydroxyl group tends to io n ise  o f f  
sore rw&ftlly- then the 'toefehoxy g w #  'since w ater'is a mere ''dissociated substance 
thaa- fftethylkleoho!. ; fhe next step -  the necessary further breakdown of the 
estlen g*0H • -' -  ®m however only -he 'sneonpiished by the eleeirosierie Oblige$ p
z  0 ^~0 -  £ % , I s t e w ,  '■ the f a c i l i t y  -with '"which' the change ^  0 »~0 «  i  J
® ' 't ■ ' t
^  ‘ ■"
(where It i s  an dphyX rad ica l) occurs i s  le s s  thssm in  the case o f -_S - 0 - 1  - j
as i s  seem for «xonple_ in  the reaction bet m m  teeten© and an alcohol tMeh I
predoes© am e s te r , mot am acid . A r
c s  E
cag «  eo *  i e s —*{<aig * s  -  o i } — > :® g .e  -  oa : - fi
:-- : ' " -Siailsr■reasoning." jB&l&tla ; would account for the s t i l l  -■
more stable'n&tmr* o f  fon ta l S s© ^  '
“ OCEg
""- la  ecet aldehyde and ' the higher a lip h a tic  aldehyde* aa e lp k y l; group 
replaces m hydrogen ©to® la,.for®aldehyde* - fh e  mild ♦! e ffe c t  o f  the e ip h y l";
i s  to  increase the electron density mt the csrbonyl carbon at<m thereby ■
rendering' s t i l l  nor© easy t.he release o f  m noise©!© o f  water fm m  the structure 
1 * .011 • ■ Sims no hydrates of ecetsldehydo ©r higher a lip h atic  aldehyde
^ © a * 1
.fear® beta isolated, although hemiscetal and a cets l fomatiom s t i l l  takes p ie c e / -
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' Consider, however, the posit ion mildh crises when the three hydrogen 
©tons of' the aethyl ' group' Is." ©cetaldeby&e ’ ©re replaced by ch lo rin e /' 2h© 
©l&ehyiie ©erboa atom I s  mow'subjected to  a  powerful elect lea drag" is / ' 
eecordgtace with the usual - I 'e f f e c t  of' chlorine in Aliphatic eosgposiMs, She 
tendency ©f' the '0 * 0 group' to ' mmmm a seiai-polar fora i s ' thereby reduced* 
fhe "electioa- defieieacy a t the' sldehydi© earhoa'atoa i s  evidently ©f a power* 
fu l nature mad esplsias' the re la tiv e ly 1 stable" nature o f ' the t lo l  chloral 
hydrate*, fhas slttacagh water, is ' a 'rnmtrat substesc© and: i t s  eddltioa to 
ch lo ra l' takes' place wifclioufcc&ialysis the electrcmic displace®©©!*' la  the 
chlor®l ' molecule zppmr to  favour: in i t ia l ly  the a ttra c t ion of CM to  the 0 ;" 
la ther'than  Hgp ioas to the'©' at©®/' la  e ffec t therefor© the reaction " 
reser.tles has© catalysed cytmoby&ria ©r'ei&ol typereactions with the 
difference tha t instead of anion attacking the se®i-po!erised 0 ' of th© 
crrbonyl group, i t  is  rather the perat^aest" electron deficiency at" th is  carbon 
©to®-that e ttra c ts  the hydroxyl-:'ioas o f : the’"very feebly .Ionised water f:'" 
m olecules/' :f:->yr '■■• " " - -■  v -■■"-■•■>>*■ ■ - ' ■ = > -
: ' 2 ^ c - e - c  =  o ;  ^  ~ ( ~ ow + Hi°
a x  ^  oh® on CH
/  '' The presence ©f'/.-th©1’triehlorom ethyl’’groiip is  "time the uaierlying 
mku#* o f  the unusual a b ili ty  of & single carbon -*te® "t©' retain'two- hydroxyl 
'groqpe*- • fhis' phmmmmn els© occurs la  glyexylie' soft. me*©*®!!© m iim  and 
t  r Iketoy eat sue (0H3 , 0C.©0 *$0 ,©%) wherein the Juxtaposition "of powerful."' ■{ 
electrophilie  • groups proviso* :* precisely sim ilar explanation" of . th e ' s ta b ility  
of iW em pw m l*  ttCGOglCOrs, C0CS.C(CS)2. 6CCS ©ad €% .0©.0{im)a; 0©,€^3 > 
r e s p e c t iv e ly / /  la  the ©as© o f  -'cyelopropeae’ t lo l  i t  i s  true  that there is .  a© '
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.peserfhl electronegative .s&bstitaeat to  aeecnmt for,- th e s t a b i l i t y  ,o f .tills .
; g&bstagtce., .fliim .sta b ility , heeever, ..appear# ..to .be dm#, to  #a en tire ly  
d iffe re n t ,c m m  s isee  a l l  e ffo r ts  Ie.prepare anon# bav# fa ile d ,
.the.straetttro ]^ '^ 0  *  . 0  evidently ta^oelas too great & strain . ~ , - . . v ,.~-; s -
m £  ■• "•■/■■;-: ' ■' '"' ' '
., fb# ;®ore stable sa tsres of chloral hi®lacetrA f i i  ebXorel' sc o ts l
.as c^arapsred.. with. ■ chloral ...hydrate ,ms& be eaplaiaed i s  a 'Similar- psimer to the
•-; • ;oef^esp0s4isg fppisldel^&e derivatives already dealt v ith  tm page £3, _
-..Goalag sow to chloral. jg»cresoX&te sisd pbe&el&te* these empmm&m
. wasld sgpe&r to  owe, their. existence..to  ih e » I  e ffe c t  o f  .the^trichlereiBethpl
\grmip 1m reducing e lectros pressure a t t h e  -oerbospl eerhoii' atom thac- blading
the j£»e?es©xy end pfeeaoaqr groups/which. t#md to  bremk awasr a# aaion#. , th is
' .retestive- .ieflseaee Is . absent-la  fers&eXdehpde and ether ua substituted a liphatic
eldehy&es with fhich lb# border!is# of separate exiatesee of eo©p©msis of:-;:
. . .  /OE*structure B#-Cllx ^ ^  is  represeated b f the and. hesiaeet^ls.- fh§..
ready decom position"ofchloral .jg-eresolat* end- the phesolate bf water i s  : -;>=
evidence i s  suppcri of the expectation that sfeeii these ecepeimds break- dona
I t  is  the - 0 \__y> : and. - 0 \ ^ / > gFOfcps that s p lit  o f f  f i r s t  is  aeooriase®-".I
with tbe greater • !  e ffe c t  s  - o f . these groups as eossfsred e l  lb  hp&rexyl -
(d issocia tion  constants o f phenol m& water are 1 .3  x. XO*^ and 10**^ ;, ,
respectivelyj ■.-■'■■■•-•■• - p.- /— \  ■.- r~-.
. M S 0  ^  -CiX-CHo t  O flW
, f t -X  ^  -- - : '- ■" " ' : : ■.:■•,
:. the greater s ta b il i ty  of-the jgyereselate as compared .with the- - k 
phesel&te i s  is.h&raesy with the; fe e t  that ^ e r e s e l  i s  t  weaker acid - 
(& * 6.7 x Id**1! )  than phenol.
la  agreement with- that# views i s  the. fa c t that e ffo r ts  to prepare 
the di-cresoxy derivative o f  chloral- {1 .1 .1  tricldere»3.S .di-a^tetexyeth .ssel)
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w ereunsuccessful and that no 2>*eres©late could be obtained xihm . chloral 
Isjdraie ' was. sa lsstitu ted  fo r  clalerai^ iti- the. reaetioa- w tt^ j5*cres©l0 -'-;'
S u b s titu tio n :p i ."'the hydroxyl group in  the  ;gycresolate by a  cresoxy group 
would s e a s ‘the-replacem ent''of a 'g r o u p  w h ic h  has less'tendency- to  break away 
fr o m  .the. carbonyl ■ carton "atom■ by one-with a 'g rea te r '-tendency ©nd with le s s  
a b i l i ty  to  s a t is fy  the e le c tro n  demand a t  th i s  earboh atom which i s  induced 
by trichlor© methyl group, ; ; -
th e  action  o f potassium carbonate end anhydrous godiusi ace ta te  in  
acce le ra tin g  the  formation of the phenol&te end jg^ereeolate say  he ascribed - 
to th e ir  .-action, in 'f a c i l i ta t in g -  the Io n isa tio n  of th e  phenolic hydrogen atom !
in  sp ite  of the  fa c t  th a t these  phenols are  too weals; acids a c tu a lly  to dis» |l |
place- ca rb o n ic 'a c id  from; i t s  s a l t s  such &«;• occurs w ith jValtropheaQl.; y?\
; In  jgynitrophenol the  VI end Vi' e ffe c ts  of th e  nltroVgreup both a c t | 
in; the "d irec t ion of f a c i l i t a t i n g  the io n isa tio n  of the phenolic hydrogen atom 
{ k  *  §.6 sc IQ*®}*/. Sowever, although th e  •compound.,C tpC  might he h|
formed e a s i ly  owing to  th is  ready d isso c ia tio n  of the jgy&itrepfcgnol, the .: |:
'■' • ■ ■ - th a t cf
expectation  i s  th a t the  s t a b i l i ty  ©f t h i s  phenolate would he le s s  thany c h lo ra l ;r:{
pbenol&te, ©wing t© the e a se w ith  which the  - S \ g r o u p  would tend to  ;'1(
s p l i t  o f f  a s  anion. . Impressed d iffe ren tly ,, the  e le c tro n  a v a i la b i l i ty  a t  ;. ;; |
the j3«*altrophenoxy oxygen atom Is  not s u ff ic ie n t to  form a  permanent bond w ith ‘ 
the e lec tro n  defic ien t, carbonyl carbon atom. .
. Continuing the passage down the  s t a b i l i ty  sequence, when hydrogen -i
gulf hide ,1s passed-in to  c h lo ra l there I s  produced m  a  r e s u l t  o f a  re v e rs ib le
rea c tio n , ch lo ra l ttralphoIiydrat@rt ' 3 * ^>S - (lagemanm C$S)) l a  which
' ' ^ 0 1  
both  hydroxyl groups can. be aee ty le ted . fh a t the compound ClgS.OE:^^ i s  not
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produced m u Id  appear to  be in  keeping w ith the  g rea te r tendency o f  the 
•V$E_ group to  break'-away we union (d isso c ia tio n  constant o f 8gS i s  9.1 x  10*®
for the f i r s t  ■ hydrogen)
fin a lly ,"  there i s  a  suWgroupbf' unstable 'addition compounds' formed 
by; chloral* the''existence o f  which maybe chiefly ascribed to the' effect of'" '■ ■ 
the' ttrminal 'trichloromethyl group.':" fhls sub-group ig" a®lt up e-f the loose - - 
* compounds • formed' by chloral- with hydrogen halides, ' for example the chloral '•:.;. 
kyiroehXorlde fe.p*:*l§* ’iso la ted  by Holder '(37) and fo r lsM er '(3 3 ) .  ^ fhe / 
marked tendency o f -the halogen'©.tom to" split .off as aniony. aided by slsctroV  
.meric- "change-', is' the' hydroxyl group is la'keeping -with' the very unstable mature 
' of .th ese  '"eeapcruad*.; v~ :r - - :
' ■ .css ©■ &
c i * a  — * agp. ' ca® * nor
The ch lo rsi-su lphu r ic  meid/ complex described a t  the end o f th is  paper may 
e l so belong to  th is '-d ess* . vV, A «h-:
fhereas m m e l t  of eqalaelar parts of ■ anhydrous cfclersl nad £-crescil 
quickly furnish the jgyereselate ©a addition of a l i t t l e  dry potassium carbonate, 
solutions of”'chloral i n i  j£-eres© 1, sheiher mad# up fro* these mb stances car by ••; 
using the p-ereeelate, slowly deposit the aoaocarbiael <Sat.6S(05)CCSl^
in, the presence o f  the saute e&taiyst* fit# production of the cerbinei was 
found to bo soro rapid and the y ie ld  thereof .better than when ehleral hydrate 
was employed,’ the best results being erode earhimcl after 46 days standing
using chloral against 4S|* after 60' days for chloral hydrate*
The formation o f the carb ine!' la  t h is ’ way stay take plaee according " 
to  either o f two mechanises * '
OH / o O ^
Ct$C' CHO +.. f^ )   ^ Eapid, reversib le resetitm  (a)
c#3
'  y o Q «  _jw w : •■ .
CijC CH ' -f l'” -— > | y  |^ j  Slow aaaXesr reaettoa (ti)
%CM CM, « 3 CHi
The. attachment o f one ;gyeresei uoloeolo a t i t s  ortho p osition  to  the mleohellc 
carbon atom only to  oust another j^-eresol stclacole .already attached but held  
In a  d ifferen t sssnnar ®ay appear a ' somewhat a r t i f ic ia l  way o£_ representing , 
the changeover. from the weak linkage to  a 0-0 bend* . I t  Is*. .
however, merely the lo g ic a l .extension of; the eateome o f the interaction of 
chloral p i r a t e  and phenols*" . . . - ^  . . .
AJJ
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JU. ./She .second p o ss ib ility  I t  * ■.
o O ' iy
OH
C i x - C H  ^  a2 c- CHO +
OH OH e  <3//
cc^c-c^o  y- <?-Q _ _ *  + H — ^  ^ J x H cc(i*3^  • ' ' I J t '
■Ok - . ■«& v:-: ^
fh ls  follow s fch® usual representation far h&se-c&tslysed aldal react lams,
fkere are two- e ssen tia l d ifferences between m m h t m l m *  1* end 2* 
F ir stly  ike' presence of m sin g le  molecule o f nycresel should su ffice  to  
■ in it ia te  the- slow uncle r reaction l ( t j  which represents ^aiextreaely simple 
ca$e of a chain reaction* la  fa c t  a few molecules o f water vapour should 
release enough ^•cresol from the £»er*eelate to set the reaction going. As 
already stated  k w w ,  a fter  lengthy storage no earhinol could he detected la  
intimate mixtures of j^ erese la tc  end usgaeeim  carbonate ©r a l i t t l e  potassium 
carbonate*
la the second place the effect of eddistg excess j£-eresol -to the 
jl-cretolat# should ancient the yield, of enrMncl i f  reaction 1. is correct 
sad depress i t  if 2 *  is correct* • 0o*tvers«ly dilation with non-ionising solvents 
up to tk*point necessary to allow the ^•cresolate to:break m i  into its 
components should depress the yield if l ." i s  correct aM.fivcmr It if 2 *  is 
correct. With the object' of throwing, ligh t cm this pointt - experiments were 
mad® la which 1 noleoalsr proportion of ^•cresol m m  added to the jyeresolsi*  
in hensene solution. these tests gave lower yields of carbinol ih&a a blank 
test in which pycresol was absent* the contact time end potassium carhenate 
std&ed being constant in. each ca«e* Whilst - the evidence cannot be regarded as 
conclusive* mainly .owing to the d ifficu lty  o f  ensuring equal opportunity of 
contact with the cata lyst in  solutions of-,varying viscosity, i t  .sgoln points 
to mechanism t .  representing: the course' of ..the reaction#-,
/ r \
m .  . ■
la  th eir  .preparation o f  4 hydroxy I  «c hydroxy^^ trich loroethyl- 
% m m m  trm -  chloral hydrate Vin& j . sad ■ ScSies* edt-ise that powdered.
pofc&csiua cerboaate be added to  the cooled ®«X1 o f  the reactants u n til  the 
nlxtnr* i s  #f&imtly a lkaline to 1 Itn&s*1 * Ixperleaee showed th is  direction, to  
lack  pfreelsloa*.'-'-"; fin es the .yotnssiiigs carbonate dees net d isso lve  hut tends to 
fegfloaisr&te.. even when lit# e<|uisoXsr wolt .ef.;g*eresaX and- e&Xer&l hydrate is . 
thoroughly, tr itu ra ted . therewith,.- the withdraw! o f, small samples, f o r  bestin g  
with noistoned l i t m s  psper. giv®® m  ^Xkalinir colouration only ia  the . 
Immediate neighbourhood of p& rticles o f  the carbonate* -Moreover too rapid 
addition o f '.carbonate bring* .afccfttt m . increased lo ca lised  decomposition of 
the chloral hydrate* •- ieeerdiiig ly  i t  was found mere satisfactory  to  dost • in' 
.weighed fu a n tii ie s  of; f in e ly  divided potessiaa  carbonate to the ttelt of the 
reactant* sad ia  th is  * y  «  epilfflust addition of e&rbo mate for  the production 
o f  the. £  hydroxy - eavhinol wag established* •: -.
10 trace of any eth er products could he found on working up the  
pother lifu o r s  a fter  removal o f the erode carbine!• Sves rhea 3 m olar. 
proportions o f  chloral hydrate' to X of jy er eso l were, employed ae & l*errbii»l ■ 
mas recowered* -
the fact ths% carbinel format ion takes place mere slowly with - 
chloral hydrate then with chloral any he ascribed t o . the fe e t  that a hydroxy 
greap requires to  he ionised o f f  fro® the hydrate before.the bond between, the  
carbonyl carbon atom sad-the ^carh®a,&toa o f  the nudes.* .canhe formed*"',:'""
$«etlon XIX* fa g s  Zkm
I t  mm found as .* resu lt o f  th e  present lwrfe that % using hydrogen
■d'il&rii# the 2 *hydrojiy*esrfcittol i s  produced mot® rapidly a l  in  h ettar  y ie ld
from chloral, fcy&r&te than i t  the cose * ith  peiassitss earhfmmte, She men# .
presence o f  hydrioi* i s ,  j b « t w ,  sot 'esoogh* .She »#Xt o f  e^aisolar p er is  of
the ;re&ete»te y«H|aire# to he ih©r©^M.y saturated yifch hydrogen chloride* .
t f t e y d  days the f i r s t  ©rep o f  tfttmfc 33 percent erode .&#hydrex^e$rhlnol i s  ■
renewed ®mi the; aether Xifoor resatur&ted*..' By repeating tM s process 'three
tints the total y ie ld  e f  earhinol R enats to  5S-64 percent,. '
f l i is  o ffse t  of'hy&rogen-chloride i s  one o f  • * • * ’action mtJmr %hm
ca ta ly sis  sM  : t i i i  Observation .accorde ' with the fact that ehlorsX hyir©»
cMorii® i s  a wesker eonpenad than chloral hydrate* Xn ether w r i t  ike
^ C 3  ;,
tcpiilihrluiii 01- 0,01  . 4 HCX ^ ; *  EgQ normally favours
Oil ■ ■ OX
the reaeiesits thereby a i l i t a t in g  against the- tmolear m& second stags reaction I
fills, mechanism follow# that of the current concept ef the course e f  a e ii ■ 
catalysed eysaohydria reactions," bat. &s. discussed in succeeding paragraphs' 
there' i s  tea# erideuee to suggest'that i t  may net accursttly.represent the
r e a c t i o n * : ' ' " "
v 0a ttso riew that the- motion o f hydrogen chloride i s  to  g lr#  ehlergl
.:.: '>C» ■ ■
hydrochloride which furnished the react i f#  OX3C.CS ; anion laer# read ily  than 
does 'chloral hydrate, i t  is - to ' be expected that cisrbiaoX formation m u iI tJce- 
p i see nor# e a s ily  with ch lo ra l. i t s e l f  sine# the formation o f  ghleral hydro*
© \ /  
X#3
OH
ch2
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ch lo ride  would mot ;b# luMperod by th#  yroooaee of m olecules o f  water*
Shis es^eetabloa however i s  mot bora# oat by the eaperiaeatal resu lts*  la  
p ara lle l te s ta  33 peree&t o f  tho emdt ©nrbinol m s recovered a fter  6 days 
fro® a chloral hydrate melt as coopered with- 32 p erem% a ft  or 60 days from 
a ch loral/g-eresol stiactar e • Starting from ch lem ! jgycreselate* crysta ls  o f  
th is  sabsta&e# stored lam a atm©sphere o f h y im g m  chloride m re  found 
slowly to  liq u efy  with subsequent slow separation ©f. the carbinel* the 
eonvereioa to' the. eerhisdl- was however far  fro® complete a fter  storage for  
ewer one year*
. t m  po ss ib le  reasons a re  suggested to  account fo r  th is  r e s u l t  with
chloral*.- f i r s t ly *  f l o r a l  fcy&r&te/g-eresol m elts  sa tu ra ted  with hydrogen
chloride are flu id  at mom temperature and tho earbinol formed s e t t le s  cat at
the  bottom o f tho vesse l* '. With chloraX/gyeresol however the solution  remains
& syraja throughout .©ad t h i s  syrup gradually becomes a white f a s t s  as the
carbinel i s  throw  oat o f  ..ph •»§#*
■. fhe second p o s s ib il ity  i s  th a t there  i s  a fhndanentsl difference
between th e  a c id  ca ta ly sed  re a c tio n s  o f  c h lo ra l"hydrate and c h lo ra l. Cm
page 24  i t  was suggested th a t  owing to  th#  strong • !  .'fSflaence o f th e
trlci&erenethyl group the-primary step ia  tho formation of ch lo ra l hydrate
©
fro® ch lo ra l i s  addition o f  hydroxyl i m  to-.for® jEUC.GS-Q* S im ila rly  ia  thei
Cl ■ -
presence of hydrogen cblerlde addition of chloric® Ion may tidee p lace e t  the 
carbonyl carbon atom to for® £L^£«CI»&*- f h l s  arnica would a c t r e s e t  with th#
n 61 "
d^ rtbo^carben atm  of th# nucleus m M  i t  would inhibit th# attach of tho 
a c t lro  h a t ion 0 .3$* CS •• by reacting therew ith  to- reform ch lo ra l m &  hydrogen
.-Ve* . .
Istiltm  t i t *  : f $3*
e
<£&**!&•• I s m w , ' th# | m&m$f &f !**§ I t  ?**&* willi Hi#
&
lsy&rassy fesNtasgtii ftlt» I t  font Hit .jgportttXftl* m M  %t tsy IHt mMlm
$t h&ixlm ttm  tfe* k^imgm in %%n ilm ^ lM m  # f $•'■■-.■■■■'
as «n &&14L
■ .fitV elsitrid  li& w tfy Hit mllm .vf. toy&ro&m cfcXarli# m$ In#
It rmm® from tlm tfktr# of a bytowqr ®ks«q* a# tt©» am II %r##s$ «isy
fmm ifct c&ltr&l t^ te l#  fcel«usB3L** fM t isaitiieF #f •■!&# ;<Morfii I t
«h«d oat feydrt^i.' groif unity tomtit tosi* .Is mMmtlf im iri#w of
Hi# tltw  f  treat tea t f  Hit aiirMsstl* W t Hit m m m i  ife# t l t a tn i t  ocssmrs tb*r« i t
: ■ :. : © : ■ 
l i f t  th« r t n t i iw  mim .<a3S.6i.CK* f t i is  amitm %hm km Hi#' tfparlsm iiy in*
I t  'aittote Hit tr © » iit  m tim s* #f losing "* feytrogsa JUm, tr  ©f
■ e
f< m is$  tshlsrtl %tr#ol4 o r it#  iMoti mnf  ihsn i is s te i& it  stth s?  m  SlgGLtpuo # t
. . .  © o ,
■■■■■ *  ■■ ' ' ' /-.' 0m %hU i&its^rtisMomof Hi# ttMsmt# %fm %m$m of tk#
willi jgyorsasi #«y i t  y#frtstm i#4 im ®o&ifis& $&*» n$ f t i l t h s ,  i*
vfiytia. nu " ® r •-:
f o C - C H ^ o n  ■. *. 3C' CU
0 OH OH .
tf3C- C H - o h  -h Q  — > QjCh[oh)cc?j
c h 3 c h 3
f l & s a s i - . ■ .  / 0 Q ^  ■ ■ ^
d s ^ C H ^ oy  ^  %C-CHO + Q  .
/*\ 0 ■ C Hx 0
Zd,C-CHO + H® + ® 5= ^  CljC'CH-OH + Ci3 C'CH~ 0
■ 65
® OH OW . "
Ci\C'CH'M  + r"i — 5-. j^ c # /0H j^i
VC//j CM
■ 4 s  i&remiy i i t . i t i  <m art-
t m m m ^  mn^ ktmffA sfitr iltrtg t ia th# frttttit# of foists to
I# m i l t  wilh ©hitx^l l^4r,%i# ami ^ULtrofhsatX m m  $Xm  i t t y
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.likewise"• solution# o f  chloral or ch lersl hydrate ant 2*~mltrophenol 
fa ile d  i t  g ivs any newproduct;'on lo a f  storage after  saturation with, hydrogen : 
'chloride or on kakMlaf hydrogen chloride .through ike heated solutions' for  
■suay-hoars* :\: d;;^ .'::H'.'-■ ■';,.-■■■:* - '■:•>.•■; . .
. M  regards eth&? 'agents that aight catalyse t h i s  reactions*-.
Activated aluulataa caimet %® employed hecaase i t  decomposes chloral*’ : $he 
effect of time chloride i t  s t i l l  mater investigation m i other substances 
moll as boron triflmoride. and aerearte sa lt s ’remain to h@ tried*
The f a i l  are to  a tta in  the «K>ao»earkiaol from H-£l t ropheaol mast be •
'ascribed. to  the e ffec t o f the j£»aitro group 1m deactivating the ortho m s i t im  ■ 
la- Ike .nucleus* - / .Wwm with j^eresol* earbiael formation i s  slow* Mwidmkl^t 
therefore* «ore drastic conditions ere repaired with'&~iii trophenol• Aceoriiiagly, 
apart from the other possib le  e e t^ y s tg  already' aeationed' i t '  remains to be 
ascertained whether* employing d ila te  goiatie&e and m&flimrie acid o f  below , 
fS percent strength* m m t  o f conditions em ' he found under, which the react la s  
emit he stepped* partly  or wholly* at the »*©»e«earbtm©l stage instead o f  the 
f in a l stage * the bensd lor in: derivatives
On leaving to'‘etand a saturated golutlon of the ^*hydro^*csrMsiol
.In’ Whlcfal--'t~ 'which either f in e ly  divided potassinai carbonate or aagmesim '
q a i(QH)c.a5
. earbom&te h s  b*em added me separation o f j^-cresolsie-CBrbinol ( l .e *  y  V«foh)w£3 
corresponding to  stage Z Z t,o f  the aeeheaisa v isu a lised  by Chattsvry) i a i e t ' 
piece* the reactants being recovered unchanged. a fter  « lapse of 14 months* 
long*tim e’ s to ra g e 'of th e  S.hydrosy^eafbimol l a  the  p resence of ; 
chloral or 'ch lora l; hydrate in 'th e  presence o f . potassium carbonate or saturated 
w ith hydrogen- chloride  f a i le d  to  y ie ld  any di-enrMmol*
Section II I ,
fhese resu lts  m  i l  contrast with the m m  with shicSt the di«* 
mr%tmX  o f jg»cr#sol formed with fowBsMehyds, fh is  mey he mscrihed i s  the . 
re la tiv e  »ildae*« o f the e a ta ly t is  condition* et|sloy#d which «r# not 
su ffic ien t t#  were#®# the reimetnnce o f the imelen# I d . mc«p% m mmfiM 
mC&((ffi)8Glg.grov&+.: -the  r ea c tiv ity  of the tm&lmw #t a l l  free  p osition s i s  
moreover s lr e a iy  reduced by. the • !  e ffe c t  e f  the tricM  or ©methyl group in  
the sM t chela* .
■fhs' soBS«ssrhixu>l .erystallis#*" from much, t o i l  log water or 6&/H0* 
petroleum sp ir it  containing Xdf %mmnn In g listen in g  colourless needles ■ 
a .p . 147. 5» (CS3.36*3.CK.CS(C*)e^ d  41.? . found 41. ^ ) .  I t  i s
v ery  soluble in  ethyl alcohol tufl a ee tic  ee id . l e s s  soluble ia  ether, - 
ctsXerefora and - heaseae*.-. s l ig h t ly  so lub le-in  h s ilin g  water, ffeea stirred  with 
concentrated sulphuric acid i t  f iv e s  a deep asgenta colouration ..w . In 4C$ ;. 
aqueous eifeyf -alcohol. i t  gives- m dark Mm# sad in  W$ agueem*. methyl alcohol 
so la tien  #. deep green colouration/on aiding ft-dreg .of fe r r ic  chloride. solution . 
In both cases the colourations disappear, on warning, file diacetyl derivative  
.suf 4 104.S^ fr#f®r#d: with a ce tic  e&hydride end. sodim  meets!* c r y s ta llis e s  
ia  clusters- o f . ee lsn r lsss  mom®!inis columns from seefcic acid and in  slender 
eeXoaft&s. f  ?o& egmeoms. ethyl alcohol. (C%.%%{04e)wI(Olo)§f*l4g requires C1..31.4jS. 
foUBl Sl.tSpJ). ■: -•_
. fhe eesstltm tioa o f  the S.bydrosy-cerbinol n m  not; confirmed by 
fim ly  and Sshams EM 'eltliou^i.there-m i bo *#*§&&• fc© suppose-' that the . 
•01|Gl5C01^ group to es .mot' eecqgjr. the ^ •p osition  to the hydresyl*. it - . was..,'.; - ,/
decided ■ t o . v er ify  this- rather .thm  has# In ter work cm kssessptioa. alone*->.; the
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tusk caused d if f ic u lty  owing to  the d e c r e e  s lt lo a  and r e s in if ic a t ie n  o f  the 
earhinol in  a lk slin c  solu tion . Tmn  attempts to prepare 5 methyl-2  hydresy-- 
sassdaHe acid hy hydrolytic o f  the three iMorim# atoms M c o lt  d ilu te  cfuseus 
e m e tic  pot*ah'with the object o f  ox id ising  the aaadelie- acid  so produced to ..
'® .methylsallesl&ehyda h r  S .aetfcy isa licy lic  acid for id en tifica tio n  '"furnished 
m mm11 y ie ld  of. a  crysta llin e  holy insoluble i s  aqueous a lk a li.
: Hydrolysis on c o lt  d ilu te  afueeuc a lk a li fa liened  hy oxidation with 
potassiun >e~e afigan&te in  a c e tic  melt solution  likew ise’' gm e m  erystsllit% ble ;
product.' • % d?olysle with three, a d s*  o f slcohe.lie e m e tic  potash whichoh ; oh
glwas |^N^ cooh from ^^^CooH (s* lv e i and Mejuto (25)) * the■ w&b m t
^CHo ^ ch[oh)CC^ 3
i s  which the •CH(0HJG00H .group produced become* converted to  •CE® without
•dded o x id isin g  agent remains obscure ~ yielded.' traces o f  m  impure o i ly  liqu id
of powerful eldehydie odour too seell to identify. 'lowewer, by e x p i r i n g  the
method dsveleped by .Jsnsff (sisU ltsneaus hydrolysis sad' oxidation using sd im
dichrornate) i s  the preparation o f  v m ill in  f r m  gnsi&eel ffiono-c*irbin©l■■-■-: •:■- OCH3 ., .
( H°r^ )CH^oH)CCf3  ^ a ^0€sr y ie ld  of 5«sethylsslle&ldebyde m s obtained*
© listening nacreous p is te s  "of f e i s t  yellow  tinge » .p .' ®5# (found 0 - 70.4,
!•' 5#$£ %%% ref&ires 0 70.®*'It &»lj£)' fienaxm9' lehottea (39) give m.p. 5&e.
. ; ! : ieeordlxk^ly the constitution  o f the ttono»earbiitol i s  5.stethyl' 2 
hydroxy 1 *C hydrosy ^ 3  ' tric&oreethylbe&seiie. vv
She'substance'm.p*'184*\which separates-out o s  ngaeeas hydrolysis ' 
o f  -the' S.hyircsy*c?ss%i?soX with 3 mol s .  o f caustic potash crystal l i s a s  i s  
long, slender colourless n eed les ,'. (found 0# 84.8 1 . 3*8 81* 2®.$' 8i|^i#4® X $
. requires C. 53.8 1 . S .7 01. 2S.E|f}. On-boiling with anhydrous sodium -acetate 
m& a cetic  anhydrite a di&eetyl derivative i s  formed which c r y s ta llis e s  froa
Station U%*
oitiyl • &mho>X • in rhosbit flat®a .»•?• 133®. (Pound O.vSl.S'B. 4.0
*
61. £2.0 e2^ 1 g%&3 r e fa ir .s  6. 54.4 S . 3 .9  21. 53 .9#}. ® »  *•«* « » *  only 
ton- ne«tyl: art .taken n.f, th a t' th# ma&c&tyl&ied body I t  insoluble la
a<f&#o&« .eeastl* tad that i t s . aqu&oa* setb y l/e lcoh el aolntion  giwm m'.' , 
©eiearistiai* •. wi Ik 'f ey r ie  ofelerlda ra le ’ out- possib le sfcruetarel .fsrae&aa m
OH OH
r y  ? = ? - n - c = ^
OH «  I s J  OH ,
Cfk
■c
end ^ £  =  C-
imd r e s tr ic t  tbs 'p o ss ib ilit ie s  to
0-—C
' /w ' &  O H
CH,
QH'
0H$
I -CH
CH,
OF / S - c = c «
dl-1  efclcro .1 ($* s 1 .1  dichloro &X-1 'chiere 1 . (g-toloxy 2 *6 hydroxy
2 lijr&resgr 4 methyl 1 .3  dlhy&ro eoa»r>rosyi) ' dietiloro-viayi) 2 bydroxy 
2  hydroxy 4 methyl 1 .2  ilhydro © eus&rane. 4 nctfegrl 1 .2  dihydrccoumerose
U sfia ite  elucidation however, await« farther work.
' •'$»’ attempting to' prepare & aoaemetfcyl’ doriiratlre.' sgu&' not' %mlmg 
been. previously reported* .& colourless syrmp was 'recovered from m  alfealla#' 
alcoholic '.solution of ike cerM&el which had. been allowed to- stand at' So nlth  
1 .1  a o l s . ’ of dimethyl solpbat*. ; C sim ilar syrup m s  obtained using dimsoaetlume
iebtriag m etb # . | 4 ) . ' % i.rolysis of the syrup oar dimethyl sulphate with'
4 Mels, of a lco h o lic ca u stic  pet&gh followed % controlled oxidation o f the 
efneous s lk s l  is#  extract ' with'potassium j^rsm gaaate furnished aa acid  wbiob
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gave a© 'colouration with f e r r ic  chlori&c la  Aqueous methyl a lcohol ■' 
so lu tion  which exystaXXised' X’roa issaeh h e llin g  voter  ia  "coXo-urlces needle* 
m * p *  $ S * .' (found S»'6&.8 S.- 6 .S " m % &  value 25? «sg '^" c a u stic  potash per"-g«.^ "
* * ,3
c h ( o c h 5) C o o h  ^ thoxy*!?»methyl n a sd e lle  aeld^reoaires §• 62. 6S 
acid  value 266
fra c tio n a l d i s t i l la t io n  under high v m . t m m  c f : the syrup frea  the  
e e t lo *  of. diaseaethane fa i le d  to  re so lv e  i t  iat© the »©ao* and 41 vethoxy* 
d eriv a tiv es  and undtanged earh in el.
fhe r e su lts  ©f acid catalysed  aetfeylatlon hav# s t i l l  to- he . 
In vestigated .
Aoef-Tl ^ ti on phenomena.
fh #  preparation of 22* til^dro^rdicresyXethaae d er iv a tiv es  by the 
se t  ion ©f strong sulphur to  acid  on the S.hs&roxy^c&rbl&ol i a  g la c ia l  a c e t ic  
acid  so lu tio n  gave a s  «- hy»fr©ia©t a  ®©a©*acetyX derivative' o f  t h is  errh in o l. 
this- cosipeuad i s  obtained i s  t e t t e r  y ie ld  the g la c ia l  a c e tic  acid  
g ela tion  o f  the carbine! saturated with hydrogen ch loride i s  allowed to  stead , 
th e  eonpouad c r y s ta l l is e s  from m q m m »  e th y l alcohol ©r; 69/SO petroleum , 
s p ir it  contain ing IQ? bensene la-sm all co lo u r le ss  need les » •$ •'168*0 . (found 
s .  4d.a i .  4 .6  a i .  s i .6  % i% i% a 3 retu ires s:. 44.4  i .  $ .?  e ^ ' s s .e £ ) .  ik e  ■ 
voaeaestyl derivative gives a dark green edcur& tion w ith f e r r ic  ch lorid e la 
SCfl aqueous methyl a le th o l .similar to  that produced w ith the parent c s fb is o l  
hut d if fe r s  ..therefroa in  g iv in g  m  ere&ge*»hre«a eolomr with fe r r ic  ch lorid e  
l&'e$ueou* eth y l elcehoX.'. fh ese  colours disappear on ;mrmiisg. y-
" -y -these colour ''observations suggest th at the a lco h o lic  hydroxyl i s  
th e  one. u ee ty lsted  hut the substance i s  in so lu b le  ia  d i lu te  aqueous ca u stic
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soda* moreover, the experim ental evidence p o in ts  to :'a e e ty la tlo n  o f  the
■phenolic a c t  the-a lcoho lic  hydroxyl. Controlled add ition  .of ; strong sulphuric
acid  a t  SO*''to th e  so lu tion  o f-th e  monoacetyl compound p lu s  1 molar p roportion
ococris oi
of pycresol in  g lac ia l a c e tic  acid  gave th e  monoacetyl d e riv a tiv e  f ) —
cctj O
th e  y ie ld  being b e t te r  than; th a t  obtainable .d irec t - from th e  2 .-  . , CH$
hydr©xy»carbin©l and jy e re so l  under id e n tic a l o r m j  o th e r cond itions., f e re  
the  ace ty l group attached, to '.th e  a lcoho lic  carbon atom i t  might be e je c t e d  
th a t .the re a c ta n ts  ( i . e .  the-1 mo&oecetyl: d e riv a tiv e  o f ‘the  earh lnol-end  jgycresol)'
would.not g ive &■ di.cresyl d e riv a tiv e  since th i s  would involve elim ination ' o f 
a c e tic .a c id  l a  preference to  a  molecule o f .water under, th e  same, conditions th a t 
suffice ..to  produce acety l a t i  cm of one o r both phenolic hydroxyl groups i a
a
' M ;
^  1 | 
c%  ’ .
Ch3 ■ :ch5 ,. ...,-
On the  o ther hand previous .in v es tig a to rs ; have in variab ly  taken a
colour format ion w ith f e r r i c  ch loride  m  d iagnostic  o f th e  presence o f  & f re e
phenolic group although, f a i lu r e  to  give a  co loura tion  w ith th is  reagent does
n o t : prove th e  absence of such a  group a s  w itness the fact- th a t  thymol gives
no colour, w ith f e r r i c  ch lo rid e . .ffeverthelees i f  the'acetyl--group i s  in  the
side  chain the  ..formation o f  a- d ic resy l d e riv a tiv e  can only take p lace  by
e lim ina tion  .of a c e tic  acid  cr a  p r io r  m igration of the ace ty l group to  the
phenolic hydroxy by a  v a r ia tio n  o f-th e  f r i e s  reac t ion . fo  p o s tu la te  such
0CoCH3
usesua1 e ffec ts-ap p ea rs  wholly u n ju s tif ia b le  .as the c o n s titu tio n  f^CMlpH)CC£3 
^}CH(oCOCH,)CC& - - - - - - - - -- - -r a t t e r  than f  y  (OCOLHsj U, Is. not in co n s is ten t w ith the m elting  po in t
.. YH3
sequence and the  behaviour of re la te d  nuc lear su b s titu ted  earb ino ls  on mono* 
a e e ty la tio n  as discussed below.'
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Aftebi&iag ta  Sasaki& (41) the e^lamr reaeti*M  e f  pheaoXs with "• ■ 
fe r r ic  cfelorii# 4epen4''oa the reaction with ike hydroxyX grcrajs mat" 
*4isa$pearm»ee ant r#tmrs, ©f' the colmar of the soXatioa with chmi# m i  :
' lead to  %hm 'ss*ggssti©a ©£ ’ tmntaaerle • m 4esmstr«^ie chang®# 
respecfciireXsr ©f «B®Xie eempeoads” • . Aemtoimtl* m%m m& Xmetlm m l&  both 
give :eeXoar reactions with fe r r ie  • chXer l i e .' ma& i t  i s  perhaps m igaifieaat that 
in  thus# so&stmxiee* ms in. 5*aet$ipX«$.hpdresjr*i ot .h&&rmcy - ^ 3  Irlob lorm eth jl^  
txmseii# the cjLeoh^lie hgrdrarp greitp i m adjacent to groups t h i s l
hy remsea ©f..their iatm eiiv# or el#©ir©»#rie mffmetm «r hotti «re in tr in s ic  
attractors, o f electrons whereat the reverse i s  im « in ill# ease ©£ thymol 
©her# the' .three methyl groups exert a eoasuXmiive ♦ I  e ffe c t  ©a the ky&reryl#• 
CoasMer the relationsh ip  hotm m  the m m m m tf l  derivatives o f  
p j  mat f ^ H # S  .eafll those' reported. for  kindred ©irMaelt*
Zh(oh)£(%3 " CHs
tcetylm tioa o f  dthydrsoyheasyX alcohol' {Hledermaaa {42} Cr eager {!©)) t i th
g la c ia l mettle- malt a,at strong mlphnrl®  mcli y ie ld s  a h«4y which hy reason
of i t s  ready solahility la  dllutm etafceat emutta m& i t s  fa lters to reset
with p fm m l to  g ive a diphenyl methane AeH vstlve i s  ascribed the m anstltatioa
OH /  '•■■
* Shis preferen tia l a e e ty la t ie a 'o f th e  olcoholic kyirexyX
ChJ oCoCHj)
group stay > e  escribed t© ' ih# electron repulsive e ffe c t  e«f the. imclea* trhick
UN
0
exert* mar# 'pressure ©a hydroxyl group directly attached tfearet© mar# than, i t  
mffmctm the ^trmityX @ ?m p im th# sit#  ehmla* 'fM# mmM. fe m it  tk# b^tro^sa 
mtcrn ©£ tk# miaakeXle kySrmsyX' igrc^ to k# r#l«as#d mar# eatiXsr* -:'
- ^fmrt t r m  th# 4 *h3rdrosyXkeasjX uXeokaX it s a lf  tk«r# ar© a tamksr ' 
?# gekstitatmt dsrirativ## tksraaf mat mf saXigaaia fr®m 'shick maaaacmtyl
lit* fug# 41*
Aorlvaliir## h m *  1 m m  . ftm m  ar# im m m  i t  <mm» i&# oialy MMMMtyX
' d#rl*&fclT## to- &xr# fee## jtrojafsfod tmt no «vtd#&e« ha*# %#«» «(taa&etA %y tit#
fe ir t tt tg a liy #  c#*noftr««d %® «i$t|H>rt i ti# ir  st4tt#a*mt« tfeot i t  I s  always Ik# 
feleeholio ard hjdr&iyl & & & $ which I#  «#t#rift«&*.- fhe
ia#**.#fio#iyX d#ri¥«tlir#a In  ^&***Hoa «#**• #11 ^  o&asimfy is. 'f& rsolt
.of #ih#r ite§*»& #*s& im mourns# #r# tli« rw rnlt#  of. wc*rk *
^  ^  (cu&tit fruit OCOCHj  ! imfa.
C^OH ■■■ X / ^ j  " ‘“ ^ y»>./>. (Ui.-sjixs-s Biy> - . > / •  ys°
Oh! j  o (*oCff f
C & ' ^ J cjL , < J k u ^ a e M )  a l j a  J * .  n o t h )
c^ o H . ,  ^ t c f a o c o C f b )  t i t j o c o t t u )  au M L )
to’!*-  ^ 11 m-h m-f>- (2o
liaak#,' f (43) liaelc#* U&m®i&m & Jfeserlo!*. (44)
OH /
f y ^ o c o u ) ^ ^
Ns**/ 4et$a**vu cuex£(M>! /  ^ ,'o k#fr mMHLds-
mf  l0'fll09° r^ fo. f&o//o/
• Jaw#**#*' B atter (4$) ,
■ /■ - o h  ■- OH , / W ^ W  n 2 i 0CHi, ) ( ^  ■tr/\CH>0H H r/^M loC cC H j,)! + krSynJoC ce% )
#JV J AkrduMH, ^ \ /  -/.
pL j£L &r 4&du.ou^
m-b. W °  mf>-  I 3 0 / / 3 I  ° t o . t .  q i  CU i& & )
Slacks, ’B n & m m tm m . (4&) -
With tl*#'3.$*SM» *&#*• th#r« i s  m  r##saii to
tfiiii %hm « ff#et of the ehloriia# m t m n  w®aId mp$#t Ik# grantor ##.##• of roasoriil '
of. th# fcydrogoa «t©si f r m .  %hm m t e ^ o X i o  feytr©a$l g r m p m . .■ Similarly- *lth th«
%m 1>rets0~safe«%lt'&t#d hoaayl"'^.uohol#* th« *§t e t  th# ^  or
% r m i m  $&m s* lm aceerd#ao#.#rith the usasi hohavioar of hal©g#a m kstltm rat#  
la ik# jmetoa#,' wmili t#nt I# doeu1##.## th# of f r m  th m
hy&roxyt "grs#^* - McsMiagty* i t  Is  s t i l l  tli# alooholle kfiroaryl | m |  
i^iieh is  acftlylattd.
Seetioa Xtlm . f&gm 42*
this freferential aeet^iaiioa mi the alcoholic hy&rmsjX greet'd so 
Bp:pm&zn t s  ha • shews with the' S.mltro ‘ deriiraii** mi d.feydrcj^ bcmsgrl' aleehel* 
tehere the m ^ k  effect «f the n ltrm  grmip m  the side chain lm the iEet$ 
sitlea thereto 1# »©t sufficiently peserfs! to m m m lit# phesollch$&t$ix&L 
to he preferentially seetpXatet. Bile ehserraiies sight In any ease %t 
63g»eete&» liowaeer*'la irlee e£. the male effect e£ &-nitro grcaps os side chela
reactions*
*  u j o c o q l " * " * *
NO
U±°H { ^ \ C“l ( 0 C° m ;'s'<>4M».<uea /  » » 41»c*t5i
derir* reported*U
/VOx Noi
\  ../:su f..* 8 « *  » * .  1 M .5 /X is .s»
tinhorn, Bisditeofff 4  ■ . T* tomrs <47} '• .
SseUaski CXSj
•It w ill 'Weheenred that tit ell-the en«i cited ahenre* the welting 
paint falls eff consistently with the imtro&ttetlsn e£ am aeetyl grcspt' h y ' 
eemirast* ' eesspsire; the salting paints -shes the phenolic hydroxyl grcoi* is 
*eetylate& *- 0hj OCOCH*
n  0
t! f  ) fin OC0 CH3
'cn(oH)C<% fy:n(oH )c< b
CH3 m t> ,N '  S ° Yh3 '” /■ ^
■' th e n  a tricliloroffietftyl --groap Is 1 sestet at the end ©f the side chain, •
m  im 1 0 Q®Lt(M}Qgkgt it sight tare haem anticipated .that its strong ~f
■effect easM etrimgltai ill# expectation that freferestisl eeetylailca ssmlt
©ccar at the alcoholic hydroxyl group* la: ether nerds the trlehl or ©©ethyl
\  ^
g ? m $ should stisolate the eleetreseric ©hands' — -0 - Cl la' the adjacent 
alcoholic hydroxyl grasp sere th m  it cam promote a similar effect la the • •••
%  > a
B m t lm  ZXtm fag# 43»
«ero rasot# $h#ao£io s \ ■..:.
H
Hi# f-rtf #r#mtifiX aottyioUeft of %hm ffeMMtlft* k f t m w X  la tlm o % m  oeopmniftt
4» tH#r#ifor# ' la  oi«* o f tfc# $r#*#fteo o f  the fes*icshlorosoibyl
g t m p  v k i z k  a#t* &# «a oloftroa dr&ia nut 4h# m m lm x ® , It ae#re#Iy m m ®  I V m t f  
that. th e  anglca* i#  s&X* to  m m m  mf #&0&gh ft##  t itc iro B ie  oatrgjr to  p#m it 
o f  tti# sp litting: « f f  of ifc# tjj'&retyl ^*aaf a t  m  «&i«a for o tto r lf l*
oatton* MoordlagXy itier# r#%*sia t»o f a t t iM l i i l a t  «tiiol* m y  aecosmt fcs* tfco 
phe&mm<m*
OH . . .
f i r t t l j ,  tbA &oriir&tlvo« I^CrtfocoCf^CC^ g|tj  Ho/^yCH[oCoCN3JC C£j
Cffj • ■?
a o y  ao ta& X ljr fe# th o  t a i t i o l  %ut a u ito X a io t  '$ ro£ao io  i f  a o o t f ta t io a *  tmfc ife a i 
f t lg » * t lo &  ts& #« p ls e o *  % #  en& to  o f  s&ch a tg r a t i im  o o o l i  XX# is i tk «  s tro n g
#X#oir®» £#»&**& of tii# trlobXorosiothrl gro&fr thlelt ismXI h# a#r® 8#ti*fi#&
\  ' v~\
X y  t&« $f#st#r #at# vttlfc *&l®h Its# #X#otros 4isoX#&®&®&t — § •<* €1 tt*J£#o/  ■
p lm *  th m  i t m  tfeo m & ^ty  oiMttropfexlla gross# -f45~8%. $aeH r#arrstig®®#mi
iXih tfe# ofeioet of fertagiag «&$&% a nor* %aXaBa#X oloetroalo iXatM'femti&a ia
%%,$ irnlmml® I t  ®#ta ia  tit# fr to *  tj# o  o f rm®%lm.. f o r  ostspX®, t&#r® tyro
tfeo tro»#f«ro®ti®n® oa h.#stia§ of pheayX a l l j l  #fch#r to  g*oXl?X p&#a$l *m&
o f f l i« ^ rX  « e * t * to  to ^ti^l.yoaE^aeotep^oa^#
O-CH-CH -CHZ OH
f \   > P | f f l - W = « i
. 'Ss /
OCoCH3 OH
— ? £ y o c n 3
Sfh# seccmX oesti&iXitjr i t  that* in. Tit# of i'll# t m %  that tM&ogost 
other ih m  f l m r i m  c m  iaerost#  ilitXr imXta^r gm ipt hayaaA # i,#4  oloetroa# .
S e e t lo f t  I I I . * • £ »  4 4 ,
( f w  example %n chlorine t r i f  luoride) * chelation ®^r he. the underlying 
earns# of the preferentia l eeetyl&tio& e? the phenolic byirosy! grsup,
SMgwicte and Sallow (4$) postulate the formation o f a fiweniieiiibered rin g  la  
jg*ebl©r©pfeeaol i»- order, to- meeooat fo r  I t s  abnormal se lu h ility  end v o la t i l i ty  
centered with. i t #  and .&«*l*©sierides*
Cf ,
Ms* os hydroxyl'is predominantly am mleetroa accepting group (through i t s  
hydrogen atom) the. £  . . . .  Cl bond In. the above Sidgwick mH Callow formula 
i s  not regarded by th m  mm being ©f su ffic ien t strength to  tarn such influence
on the d issocia tion  of the phenol, f t ih  the two carbimols famed by  ©felor&X, 
however, and s t  preseat mater discussion I t  i s  to  be effected  that the strength 
o f  the 1 •»», €-1 haul would he increased by two factors -  ( l )  there i s  the 
powerful f ie ld  o f attractlorn crested by  three chlorine atone where there i s  
only m® in j^cl&erophenol, (3) the e ffe c t  o f the phenolic hydroxyl gronp 
serve* to re lease  electrons to the ji-earhoa atom, time tending to  condensate 
the nnmmal displacement o f .electrons .01,- ■■,...,.
fh ie  hypothesis. that chelate ring formation msy.be sufficiently-..,.., 
strong to  1 cere the phenolic .hydroxyl «ore vulnerable to  e s t e r if  len tion  finds 
s e t  s lig h t support in  the work, o f  Davies (4§), who fr m  m  infra-red study of 
chloral hydrate .suggests that the internal cenflguratiom of the molecule i s  
determined by  attraction between the' hydroxyl groups -and . the chlorine a tm n t
. . 1 .  ... ..-■ ,;■;
■ I h®
. e i — q—  s  . ..
; v . ;:..
finer# remains to he considered the Influence o f  the ^m ethyl group
Section II I* Fag# 45*
9n-th l*  sapposed- tendency to  che la tion . The it o s t + 1  e ffe c t o f th is  group . ;>] 
o p e ra te s’a g a in s t :'the e lectrea l©  aitplfteessent# se t out above fo r  th e  S.hyireay*
©arbimol-hy exerting feeble el setrentedisplacements towards tbs #• end 
positions relative to the methyl group. It thus contests to s©?&« slight 
extest the «l®ctrou surge towards the side chain* ': This effect stay b# 
responsible for sufficient weakening of the 8 . . . .  Cl chelate l in k  to allow 
aeetyletlea of the alcoholic hydroxyl grout to take.pl&ee* ■ - This would account : j 
for the formation of & &l*acetyl derivative of the I.hydroxy-earbinol whereas ; -{ 
P&uly end Sche&* .'(23) ,were ©»Xy able to obtain the mono-acetyl derivative from ; 
the 4.h^ drox^ carhittol* ;
' f in a lly *  th e re  i s  th e  moao-carblnol o f s a l ic y l ic  acid  prepared by -l\
; o h  h |
ChXvet and Mejmto' (25) * j^^CooH . . * This compound was found by these
N^ /h(oh) ^ 3  :
in v e s tig a to rs  to  y ie ld  a  sono*«cetyl' deriva tive 'w hich  they consider to  hare
°H :
the  c o n s titu t io n ’ ; j^jCooH , ■’ ■ * ■ I t  might he expected that the  «*I and «8
fo'CoCH^  :i}
e f fe c ts  o f  th e  carboxyl group In the  earbl&el would increase  the eheaee o f  .
the  adjacent phenolic hydroxyl group being p re fe re n t ia l ly  a ee ty la te d , since  ' | j
the  a lcoho lic  hydroxyl group i s  in  the  s i t e  chela which i s  the  g e t a  l*e* le a s t  hi
&e&etivate&,pesiti©n re la tiv e  to  the sa id  carboxyl g ro u p *  I t  cannot be sa id ,
however, th a t  the  a lleged p re fe re n tia l  aeeiy latiom  o f the  a lcoho lic  hydroxyl
group i s  la  f a c t  m po lu t to  be se t  ag a in st th# explauction already pu t forward
in  preceding paragraphs. The reason fo r  th is  i s  th a t Calvet and Mejuto base f j
th e i r  .view th a t  the  phenolic  hydroxyl g r m p  i s  th#  © n#'acetylated in  th e i r
compound,' so le ly  upon th e  observation th a t  the  stono&cetyl d e riv a tiv e  produces Ij
a  cherry^red co lou ra tion 'w ith  f e r r i c  chloride- so lu tio n , :' 4s previously. s ta te d , -1
Section.!$?>• ' ' .
colouration with. t arri®. ehlorid* mi%% M*gsr4«dLas a flim sy ■
a®i aarellafeXfr. indication $TQ»me» o f a .fro® yha&olic; liy&rosyl greap.
I t - i s -h&pG& to  tkm w  mpr« i# fS a lta  l ig h t  m . I M i  point A n a  th# prudent 
ta*e«tigatlcm9 csa h® ranaiiat ’by afteertaiming fife&Utor th is  ©a»o&£®iyl : . 
dssriT&tiTis o f Calv*t 'sad y*3&fc® w ill yt®l& *  derivative* : ._
JS£ii22_IIs, i*«ge 47.
them excess concentrat#d  ’ ta l j im r ic  acid  i s  added to  a  g la c ia l 
m m t i ®  acid solutionof equimolmr parts o f' phenol' eftd 4*hydrogy 1 <4. hy&rosy*
M S  trichloroetliylfeenssne and the whole allowed' to m%m& X hear the dipfeeayl*
Y/A OH ^
ethane d e riv a tiv e  | ] p ^  ] i s  produced l a  food y ie ld  -  & fe e t  «hieh
e a g le t  famly «»d ftg&an* I© v er ify  ill# constitution  o f  the'c&rfeinol* i lM t  
t h i s • dlphenyiethnn# d erivative’ had previously been prepared fey fe r  Mmr (MB} 
m& Wlhs (BO) i fm p n m tio u  o f ife# corresponding diereeyl conpaond
- r Q .
£
ferns mot 'hitherto feeea reported #m.a accordingly e ffo r ts  were wad.# 
prepare it*
■_■■'"■■' It"##s found. that the S.hyirosy-carfeificX does mot y ield  am am-* 
substituted dicresyl derivative under thee# conditions owing to ill# m .m  with 
which mlffemrio s e l l  converts the c^rbi ml la te  macryatallisafel# resin s end 
snlffeoaatica products, the only products iiiolafel# feeing acetylated* 4 ser ie s  
o f experiments warn carried oat with 0 ,acin i acetic  meld in  excess from which 
th ree 'crysta llin e  products were recovered after  freeing the some from resinous '■
matter i«> >■ - OCoikih
( l ) '. fhe nono*8C#tyX ekrbinel..
\ > : {2} '4 body sup. 198® (with s lig h t decomposition) /
v (3) -Trace#'of a substance sa.p* 2^2® (s lig h t decomposition)
..lower temperature# (40»6G°},. lower acid dosage mad increased  d ilu tio n  
were t mmd to  favour th e  formation of (1) when y ie ld s  as high ms 4S$ with 
only traces o f  (2) ;mnd' (3) war# recovered* Temperatures o f S0»S0* and h igher ;. 
'mold dosage (up to  a  m oist) increased the  production' o f  M up to  m  optimaa 
o f  at th e ’ espease of (l)*' fery  small quantities o f (3) t e w  a l to  re»
Section j f .  f a g *  48.
cowered wider the r e la tiv e ly  more severe condition* tv&t the  production thereof ■
scarcely m em ted . to  m r *  th m  m trace, th is  mmpmmd {$)
found to  he a by-product o f the actios o f  sulphuric acid  m  the 2 .hydroxy**
carblnel . alone-end is  discussed later©
% Them  resu lts  suggested that the nonoaeetyl deriTotiro o f  the '
c&rMnol was m  intermediate mmpmnd in  the formatiom o f  (2 ) , i  fact'horns
oat hy the rnaalysis of (2) which i t  i s  agreement with the structure 
ooiC% m on . - .
f  J  ■ C^ ound O. So. *¥ If. 4 .3  C*X ® 27.8 requires S. S3.S
1. 4.4 SI. 2?*8i»}..Colourless prlsns ax: aqueous ethyl alcohol m.p. 198®.
SEhis cecrpound, dl-y44j tr ich lero  tfC^.eeetoxy.S.methyl*(£2*.hydroxy.5* methyl* 
dipheuyleths&e, ' is  i s  fact\freduced la- h o tter 'y ie ld  { 2 ^ )  when the  stonceeetyl 
carfcinol i s  used' in stood-of th e  earMnoX. thereby reducing the tendency to  
polymerisation mX eem&enm t ion  to  Toslnous products by the sulphuric acid .
• Indeed owing to the rea c tiv ity  o f the 2«liydroxy«eorhinol i t  Is  neceesary to  
ensure that i s  the preparation, o f  th is  h a lf  neetyl&ted dieresylethsiie the 
sulphuric acid i s  added l i t t l e  by l i t t l e  to .the solution o f both reactants In 
excess g lacia l' acetic  &eii* I f  the ^ e r e s o l  i s  added a fter  the acid , or 
dissolved la  i t  only resinous products end * very poor y ie ld  of: the monoaeetyl ' 
'derivative 'of: the esrhinol .are recovered*:
-; -She'-noaoasetyl• d er iv stIts  of. th is  dihydrexy dleresylethan# g ives  
no'eolouretlon in  aoaaous m ethyl or ethyl alcohol solution, with fe r r ic  
ch lo r ite . - fM s may .he due to the fact that' the substance i s  .almost completely 
th m m  oat o f solution at the mqmmm d ilu tion  (60*?€{*) at which the meaoaeetyl 
’derivative o f the ^.hydroay^carbtnoi g ives a characteristic  eclcaratl m  with 
"this ssdLW \r -
S ection  XT« tmge 49*-- -■
On b o il lag with acetic  anhydride/sodium scat at# the aenoacetyl 
mmpmrnM. i s  converted .into-the d tacety l •'d e r i v a t i v e t  richlor©<*a( M s  
{2• hydroxy~5. sm thyl*phenyl} ethane m.p. XS2®0. ■ t e l l  defined colourless ,, 
"rhombic p la te s  ©x eth yl a lcohol. (found 81.' 24.4,: r«fuir©& M m? 0 ) . ' $h is - 
dlaeetyl comp ©and' i s  also  formed inabout .equal amounts with the monoaeetyX ; " 
product (11 mad IC^-yield - respectively) .shea ^rcrosol.-acetate i s  -aUoved to
•<55 ‘ .
react with the B.liydroxy^earMmel under .the s$$e.conditions that fam ish  a.
; ^  ; '; ■ ^ oCH3 X . '  '
23^ y i e l d ‘o f . ' ■ from jg*<8r©moI and- f  Co  ^ # f h i s  .
- '  W  ^  ^  ' T z i >
indicates that the B.feydro^^earMsol -ftf&tylates-more-readily'-than &»ereseX
end-that the formation o f .the h a lf - aeetyiated dicresflethane-is-due. store-te
• ' , : ■• QCo€k$' ■ i v
eendeas&t'ion o f  rScH(0H/£^ : ■ sdth-'m -  ^• r j  1 " than to  condensation o f  ■• ?
CM* ■ : ■ CHj
"/under.the narrow conditions i t  la  necessary
- - -y L©bpIcf. . ,to  em loy*
"/ ' I s  .in .the .ease ©f the 2 . fey&rosy-c&rMnol, th e  melting point o f ' the  
mone&eetyl' derivative o f  the dibydroxydicresyle t h m e  i s  higher than that of 
. the d iaeetesy ccstyouBd.. ': ":t'\ : : ; " " -
■ ,;/, 2 ffo r ts  to .prepare ■ the parent dihy&roxy&lGresylethfme in  nitre*' 
% m n m m  {which i s  a.good In e r t  solvent- fo r  these -reactants)"'and strong- 
^sulpharie acid  were ifeolly. unsuccessful although a d d  - dosage, temperature, 
'M lutioa  and contact t ia e  were varied, in  a  ser ie s  o f  experiments. ;-fhe , 
predacts recovered were e ith er  the unchanged', reoctaats. r es in s  ranging from •
:viscous liquids ,to-.thermoplastic solids, o r water soluble salphenstlen. products 
from which only the ammonias -salt of ere sol - ^ .-sulphonic - acid • was ’ recovered la  a 
cry sta llin e  state.-..-thea.g-eresol: in excess© was-used as "solvent th e  ©sly 
.observed difference m *  increased product ioa'of cresol o- salphonie as id *
X &A *r J. ftp'
,?^Xl »  $*;**&
la  view of ill# redUaos* with sM el ss?all fst© itiiil#s c f o iroag .
mt%Amri® mi&  rcoialfjr tim  ami %h# f&ei that chloral la
©ety spsrtag&f oelahlo im th is  sold* I t  i s  Tmmtm&l* le  as^oet that pr©sf#©ts 
■ •' &^-Z~~ ■
o f  preparimg » iNiEtiteim  Aorir&ttvo oorrosfoadla^ t s  T  | «eu li
NOz
^  ho «K&a&eo& %  smployi&g m  iso r t  solm at with th*/&&sl fmrpo#® of .feeping ,-.....
a l l  thrum in  $fcs4Hr«a& m is tn t in g  lh*t m t i s n  o f th* g.ei& h j I t s
I lim tla f of feet* - ffeo mmmsm m tvm t®  m>€k m  eeotlo  m i € ,  &c®toaot ether*- 
oleohol*,1 chlorates® and % m m m  do "act confer® to  requirements sine# ihsgr ■ 
cither in terfere  i s  tho zoaeitoa* aaasMm# with or-oro io a ise ib lo  m  v ir tu a lly  
immlmiM e w ith  ooneoatrotod mX$3sarie « .c ll. - .ffltrehoaseao kewovor f s i l f i l s  
■th# e<m&it£oa fa ir ly  w#XX slthemgh wiihim thm % rang# {MIC*,-.It* ■ 
iiltcihSX ity with s a l f t e i a  #ai& f a l l*  o f f  ohsrply with decreasing strength -,,.■ 
i f  t h # n o l i , v v  - ■;..-->X
- M&m&inglWj t l iis  solvemt m i  used oxteasiv& y la  ftttoBpi* to  
pr#pa.ro ■ - m  slreody described m& in  em m im m tw  with th® - ■
CM5 3 CH3
2.hy&r©3Ey»csrhis®l with oaft without tho'yresoaeo of eh lorsl in  »xeos*. ■ "
:"Xt m e foaad/ogrly cm that when « ^ m ts  o f  StMSSJ* *-
' «Rii$lmrt© odd' m m  ' slowly a&M  aith-rlger©** stirring- to  aiirclJeazen# •• 
solutions o f  th® '£*hydroxy^arhinel'containing 'X or » r®  a o ls . -of c h lo r s l:" 
a resinous yroduct was for®®I sim ilar to  that produced la  a  l&aah to s t  whom 
"chloral m s  obssat.-" ftm# la  on® o z^ r ia o a i th# ©©leafless s p ^ f
>roime#i o f tor romorsX o f  fs«*'{fetoro!* solfharl© acid. aad n ltm h n m n m  gsvo • 
a slm U sr-npp&rmt { l iy  k s i i )  sad tti# #a©# e©Hoil:#Z saimtism
©m mxmlng'%l%h'imb** ( t r m  'which i t  was repreoipitated m  a dark tk ®  §®1 ■' v
am ad&itiea of a  too®*- o f  fa e r ie  chloride eo la iloa) ee  that ©%taimad in  a
' : .".' -II
parallel'axperliieat :1a which chloral was absent. ../©a storage for  § months ia
• -■ . . :iii
a  dry 'atmosphere" these 'gcusaqr li<gaids deposited mo crysta ls  other iham sta&ll jj
■' : ' • ■ ;-1 
''asaoaate o f  moliamgad'2*%iro3^»oar1iiiiol wMoli m  further :'
■ eryst a llig a tio n  e m td  W la&oced hy- repat i t  lam o f ; t h e ' eyelet*  ;r' addition o f  -  ^ -  I
fsethyl alcohol •  /setoratioa with hydrogen chloride •  s t o r a g e # ' T- ■' ' f
V v-J' -\Hewever*' :a  erystaXliae' aahstaaSe m s  ©Maimed hy the'''following means* |
Mm e^mL  veiwse"of .giiieiai a c e tic  acid to- 'the syrep produced from
the $*hydrexy*oarhiaoi - i a  nitrobenzene mlmtiom after- ca refu lly  regulated - .
addition'-of a  weighed gitaiitity 'ef 9£$£' o r  %. greater faamtlty o f sulphurle
. acid . ■ She'.clear soXatiom was them s&tar&ted with U jdm gm  chloride ami l e f t
to stand 3  days* & gisny prodmct.sas than found to hare se ttled  ©at ami th is , -.■■•
a fte r  removal o f acid sad drying, gave *. pasty; cry sta llin e  saas ©m sisn d isg  -
..is contact --with methyl a lcoh ol* , .-.iftar freein g  from each entrained .puny matter'
t y  repeated, r e e r y s ts ll ls j t io a . th is  substance was piire*- { f ie ld  4*5^}. ::'
/fee- analysis ©f. .th is  mbst&nce ©orrespoiids -with. the formal* dlgjtgQfilgOs* 7-;j
Creaadb'.'C#' 45 .?  H. 3 .5  a *  ^ . 8  repaired C.. 4S.7S I .  3*45 <SX* 3S*£ff> tup. 202* .1
{sligh t decomposition) nodular .clusters eoXearless needles or ethyl alcohol*
fit# f isa  product.was''©Maimed la  a  repeat experiment startin g , frost the symp
chtal&edL when 2 ,so ls*  of. chloral m m  preseat with the ^.hyirojywcarMnol i s
nttrohensemesQluUon. -. Moreover* th is- mbstamee ( l )  proved to.'he -identical
(»U M  melt lag' point 200*} la  cry sta llin e  habit with that produced as a by*
product ia  the- preparation o f the ©onoacatyl derivative , o f the dihy&roxy*
dlorasyXathaaa#'; -
S e e tId a *agrS 2*
Acetyls*lorn o f the o r ig in s !: syrup. (freed f t m  unchanged 2*hydr©3y»
e a r ! t e l )  with h ailing  s c e t ie  as&ydrilAft. pad sodtam. acetate follow #! by 
marking my'by the a^ a preeetare as fo r  I .  'famished smother -acetyl derivative  
II* (y ie ld  0 )  tlis analysis o f  which corresponds to the formula %t%^%01$ 
(feoad 0," 4$ .S  g . 3 .7  €1* 3€«2. refsired  0* 46 .5  1. 3.55 01. 3#.4ff) m.y.,178*' 
■short colourless p r ises ex ethyl alcohol* , Oa acetyiatiois w ith'see t i e  anhydride 
I ,  m i  fe e s !  to he ©©avert#! into I t .  (nixed » .p v -177*K With agoeca* fe r r le  
efeiorid# neither.© f these acetyl derivatives g ives a colonr&tioa la  3€|f s^aeems 
methyl sleohol in  which. they_«re..virtually insoluble#
. ^these resu lts  s u r e s t  that the parent sabstsaee f t m  which these ! i -
sad .trivacety l derivatives spring fees- the constitu tion  |*  ,;
OH QH OH
U U  cct, \ )  TMuaVu* XX. 7 J  (  jCH{ch)CC?}
CUs cn3 ‘ OH Mj  > 7
"  'owjCfi?, ch
since by with 'the behaviourof - ©a standing la  g lac ia l
. . - ,  ; CHs |
e e e tle  sMsid sMmrated with hydrogen chloride'/ it'” might he expected that were |
the structure based, ©a diphenyl ether ( i . e .  which mould leave the molecule only ;
©ne phano 11© hy&rosyl gram?) m monottcetyl. rather a  d iacety l derivative would
be formed" «M «r the same acetyls*Ion 'conditions.' .Moreover format le a  o f  a tr i*  ■;
acety l derivative m m  I I .  correct- would mot be p ossib le  without p rior molecular
'rearreagemeat•
' the same' object ions mould a lso  apply to  m diphenyl structure apart 
f t m  the fa c t  that there i s  a© record o f diphenyl c^poaads having been
prepared by meant o f  sslpharie acids these are obtain#! by the action  o f  sedim
m  halofettated beateset.
B m t i m  f * fa g s  §3«
fk# eat# with %hm &«fcyS?o:gy»e#rhin6l I t  retlnlfled. sbI
sulpha-noted is  In keeping with. th# eomfeisation 'of Ik# *1. effect o f th# 
phenolic - group '#si: tk# >1 inflnone* of th# 3*»m#thyl group is
’* c t iv s t i» s  a l l  fr©# p o sitio n #  in' th# m e lo n s .
8 -
S>
- c ~I
OH
y ®
• c - » - a
x ce
*
, CHi
. f h i s ' activation o f  tk# melonm f  nvenrt polymerisation and inter*  
een&oat&iieii o f  th# mol*eale«» wMek reset leu* tdk* f in e * ' fo r  mo*# rabidly ■ 
"than' th# formation o f Ik# tansdlogin ring eompeuiid# which. "Chattamsy and k it  • 
«o»«orloe** found ml least on# day la mil eases,'
• fh# sk r ff it  «i&* of th# p icture!#  protested 'hy Ik* htiharicur of Ik# 
mon&Ksarhtmol# 'nentalalng s  *txtmg'el#etr#n*gntiT* group' la Ik# lsg& position* 
S«?r# II it- Ik# m ol out f&ieh i t  left r e la t iv e ly  deactivated %  tk* electron  
p u ll -of' tk# l©*g*. $GC3, SOgd or W%.Wk groups, whilst hoth tfc# phenolic tad 
alcoholic hydroxyl gro«#»' are induced I# take up * nor*' acttv# form #•
A
, x o  u y l 
. .. oh x aNf
H
0 o
H.
OH ^
t
y a /  \
8*eUo& T*. ' ?«£• 54*
OH
fhm aet Isa of ehXersi ©a (i$ier@ X « 10^* €001 e?
A
*% .1(11) nay ttett %« irlrafXisrei-as follows.*- 'firstly* - at. slr##dy ftlffgaL*t«d la 
See I.ion III  la  eoime<sti©a w ith  th#'$etl©a e f  hydrogen.<shlor13.#* ih© #ff#et ©f 
ia lpM rie acid i s  ( l )  t#  r«f>y©** th* ie a lta tie a  #f. hyiri©& from th# phiraoll© 
t^ r a g r l group. (2) i® prcirii# a  Mgti c©«e®atration ©f hy&?l©& a© a s '1® hriag  
about ©©©rlifssMom at th® carbonyl ge&bp :pr©i.mel&f- tfe# act ire  OX3O .C I.tl 
i&dUsh. promt tljr raaeta i&tli th# £g|$^»esr1saa *t©» a t tfc® tm clsas.
fh© aaxt st;&g#- i s  i&« attack.©* a  tte&nd e&loratl molecule. .ffeif 
'a ttack  takes pities n®i m  the m e lea t, drftt&eA'.ae I t  1c ®f electronic ©sergf 
by the ©ogibiiied' effect* ©* the *leet*oii*&£in® groop* X and -*01(01)00X3* bat 
a t - the pheiioll® liyirosy group ffon which the <tlc*®ei&tle& tendency ©f the 
hydrogen atom i t  etlmX&iisd by ikes# tame el eetraegutin®  croups th ld i  produce 
t ’n# nuclear deactivation. law* a t  a lready ' stated la" Ssctiam IX* the eoffipotmd 
©kX©raX j^aitropbeaolai© ha* act l##a isolated %$i in s ta b ility  mast act he 
confused with #a»® of formation.'■ .$!*# point i t  that sue# the second molecule
o f e&loral .ss€it m  to  fora- the nuclear d l-su bstita ted  phenolate ...
^ 0 H  ,
Ci C‘CH ta i*  mattmM# body only, requires to  enjoy a momentary
existence before the Xsrg# emcee* o f < .concent rated sulpha? te  acid hind* the  
sessl&y held OI3O.OI:■• 0 •-.croup int* a- stab le tls»*tieib*r#A rime by reeorsl ©f
c a t ' - '  • "  - ' V
a nolecal# e f  8~ - ^
0 Y h ^
9 ^ 8 ; - . r % 0
ni^iMuaiirpiTl."i»'0>l-,ir^h»liTli»r>i1i I'lw.itr^tfi^iTri iwiintr-i.twiBiln.TiWiiinVnit'rit*
Sariiif to a,se#rt@ln tit# «ff#et of smlflmrle
said of- stsi&sstk t^ tgitkz imtmm 90 vfam tXawljr #M#d «t sosstssi
. i#sp*r**tar# l» aolmtltii# of shXsroX hptfBt# in grarm&X* it ms. shssnrsd is  
tSm mm of t%# &$ sifssgih acid that &£%m- tfe# ees«Mwitr»%i«» of d lt !  mil 
p&gsod* limiting fig&r# th# opftfs* sed tliiektmf to a stiff
$&st*+ Hiortteofie mmim%im i^ m m l ilia pulf t# esMisi of a fes9s»g^B<M«Mi 
Kftfiii of small eeXsorXos* * ss sill#* solid .phss# %#ln# ehssrvtd*
Miliiicm of ohlofmi Ijgrdnd* to §Gfl noil mi fmM. to jprsiae# ih# •&*«
offeat. &fi#r fllitri&f ^mmS*■ it mi fmmd to rssos*
fr«# gftalplmrio ®nl4 f i m  ihs without tas©tepQ sing them. On,
is  sir* £p«#i a# fur #j» posniM# fro* noli# th# £xy*taX» &t>sorl>
soi»tg*» gad Slowly pysn otr#r to & minims*# of ehloE&X hgdr&ts «sd sulphuric 
«$id o f  «afc#r »trtuft&* '©& hm tlM g  th« e*y#tsl*  su it  f s f s i s f  *«&■ Xifnid  
Xgfws# tli# ttpf#r ShXoraX* tSs low* fge&fhsrls soli* &i tftspmtsrM 
10 nut I3#0* it mi fottsd t&oi til# imSstases i* only »t*t*X# is tit# $r$«#ae* 
o£ gsls&srls mil of strungts mryiss ^8,4 ami. £X»$|* g&& evtsa th.«&
osijr «li#u th# m%0% of seid with la this sosgestssilos ma®# falls wiifela 
mtitdM Xiait*. ttys s*j*#j?is<sit#X #irii#!ts« iwilmtm a ps@& proimeiism of 
•$h» sohsta&es felled irjgri## silh •««& csid strength s&plojmd within this rs&gs* 
fh# of omi# fmod.uet Is s&gfe 0-a:t# sss npuroash@i ths smfsr tti#
iotsl eomoost:rat lorn of th# aoXfteio «eld {allowisc for %hm ahstraoted
from tli# ehXss*#! ^®fsts)i r*&efoB& ?$*4$ mtrmgth ts %f%»X| SgO.
m% whiah point ths Xifmit gst tolii pitts# to hs is s^illhriss* W&m
f to t io m f l*  fag#  §§. , ....
its# o f acid i s  i». #*ee#s p t  fB»4f the y ie ld  f a l l s  o ff. apparently
to  .the ex ten t. m p ^n m x f  to  hrtmg the.acid  eomceatratiea dam to  hy
eoBglete reduction o f chloral hyftrsie to  chloral • ; {fcsversely* i f  tho 'acid 
"otreagtli l l  helow 7g#4jS *e pred&et oegmreteft ewea whe» a  largo .excess o f  
«cid i s  'used hut from -chloral i t s e l f  «&& 77*C^ f acid a good, y ie ld  o f. the 
sahstaaces«p »r«ied»
.'V'jSwldoatly the wery aarro* r&ag® of acid; streagth .trtthift which th is  
' soperetes 'has operated ngsiast i t  hewing ham  freirioasiy roported*
fho 'enalysis o f  tho heiy  presents obvious p r a c tic a l. t iffleo lta r  hat 
on epprexi&ftie ootlsotioft o f  the-veleeaXar ratio--of ch lora l. hyftr at* and acid  
IxswolYod la  i t s  feraatieft.'wa* carried out %f f i lm in g  a known ^uoatity o f  
c&lerai hydrate to  react, with &•weighed excess. o f  dp£ aeJMUi- After standing 
2 days a a a ijs is  ©f g r a l l f a e t  cttooat'ef vtfc* a ltar  l i p i d  pirns®, enabled tho 
eonpesltteft o f-th o -so lid 'to -h o  roit#iXy iMmead, file  retail- fa in ts  to  a ratio  .'■ 
of' 1 aseleeale o f  chloral hydrate to  1 o f  .solphorio acid  helag ImrelTcd oad 
: hawing regard' £e 'the sahstanos heiag st&hl# only- i s  .solyimrle acid-of 7S*4 
to SX*^f strength*':'thc constitution  Jf §^ sm ybe
toBtotiToiy oosigaodi'-. ' v  . *■■ .■
■ I f : th i s  constitu tion  ho correct t h i s  substituted ethyl hydrogen 
"ool|hat«'«ould' appear to  -be th e  acid e s te r  corresponding to  the s o t im  s a l t  
of #C ldoroi*«iil|teric mold* iso la ted  under marrow conditions.-by. Xery 4. lm r(§X) 
by'adding'chloral'Igrdr&t*. to  m  &qnecms so lu tio n  of sodium hydrogen sulphate 
to  ishich hod''hem added a large-ip aa tlty  af/-sol3tMuri*-*fild#
. . . . .  ^ © 1  ■ ; ; V
fho stmetmre d l * l |-  1 -0  (X ^.Sttriehlore^l.bydraxy
. ©so^oh-.
eth y l hydrogen sulphate} ; would ho consistent ■ with the-. In s ta b ility  of tho
Section-?I* X age 87*
empmmd making i t  skin to .th e  chloral hydrochloride o f Yorloaler end the 
loos# .addition. mmpmmi f&med by beagal&ehy&e and solplmrle nc.il* I t  also  
aeeords with the fa c t ..that the. .mbstanee can &qml l y  w ell be produced from 
chloral frith acid o f the strength eeleal&ted to  give an ncld concentration 
eerrespen&ing. to the sesfslhylr& te a fter  reaction end alt© that excess o f - 
sulphuric mold of above 81*^1 strength hrealcs i t  Iowa releasing  chloral* ' 
breaking my the complex by reaoval o f the eater associated therewith or by 
attaching' the reaalning hydroxyl g r a y  in  accordance with the fo llo e in g  
neeihiutiaa I
' ■ :  "
*m~so* — => -eue.car * : ♦ 1*0
. ^ e » 2 .ca  f k  . ^  CSC2.C3 “
>- CsOp.ca ^ o x
a-s.on *  > ci.,c.ck ^so_ ♦ E5SO4
3 ^ c s e „ .o a  3 2 - - 4E
^ 0
c i3o .ea^  / S 02 ♦ gjO ------ ■> c i se . s »  *  iysa4
o r  i s  the summarised form 1
” '5’'r I ~%b *t* I
^ c -  a / o  
u , c - C H O
OH
+ f s
(jbohxSS/um tctfbonatcj S / ^ c -  <rw
+- OH
[potassium  CcVrLona/tj l\ /  A0
CH3
-X
a , c -
OH
■ + ■ 0
( pohission) Cariond fej
~ 0 H
o O
a , t - c H ' ' 0H/—
N o O “ J
OH
/ \
V
OH
+
.i * I
f^£H[on)CCei
\ /  X^gdroQen.
( H i
OCOCH,
C2XCHO
tCH[oH\
A 7 ^
/  + ScrcLu*u, QxAtaJi L J
\
O C oC H j O C oC H i
0 ~ sO  t
/"> I I  P  Li .
cm&i ou^Mu^cUidj^  
SotUun^ akxfoti
O C o t H 3 O C o CH3  
' ' N -  CH — / \ C H ( O C O C t & C C t i
Qtf v. /  cu^JCc (udLtcUtcU, f
ch3 ch3 So<Ua^
y r [ 'tijcU&pJUt, J
C H ( o C H ^ C o o H
o'— CM
OCoCH
1
O C O C H OCOCH^
Ch[oh)CC[3
 ^ O - C ' ' 1
j o — c  j///VsVcw
A - £H I  J ocoCHj
0coCf/3 (»u
%
&} CCh[oh% + ' Hz So^tiHiO
■OH

Fag# §9.
*s > v r& & S % T
n
r >
. Chloral m s f r m h Xy prepared- %y d is t i l la t io n  fro® chloral hydrate 
and concentrated \aulfiaurl0 me id , shaking w ith  m l i t t l e  powdered dry 
magaesiim emrh&mi® to r ® ? t  acidity* fe llo eed  % r e d is t i l l  at lea  mmdar 
redaded p ressare* " th is  yielded a  ’ e l ear ed leorlees 1 i f  mid b .p . 9?*93*$*• 
fh® fe llo e ln g  eqaimel&r M eats with phenols (S.U.F.) were thereupon node up 
and sealed la  g la ss , solvent- feeing added wlmrm necessarjr to. the esiomi 
repaired to keep the so lid  reactant in  solution mb worn teeperatare t
MLov ftftlg
3*1 g* phenol
3*§ g* j^crt-toX
3*9 £• jg*eresol' 
-3.9 g . .gteresel.
Mixture slowly Increased la  v isc o s ity  to  
■ viscous syrup during 3 days* ■
cry sta llised  ©a standing overnight a t 0^0.
Slowly so lid ified  to' cry sta llin e  mass ■ 
during 3 days*'
Slowly traasferased to viscid . syrups* he
•v' e r f'sta llisa tlo a  took p i mm daring' M years1 
.. storage or for  3  months fe#l$w 0®$.-
- S rysta lligation  m b  induced fey d ilu tin g  
with 4 ce* chlorefora. followed fey holding 
2 weeks feelow 0#0. -
Similar syrups produced in  repeat expt* in
which 0*4 g* dry powdered pot ass t o  
:' earfeen&te m m  ground mp with melt ta t no 
ere so l ate deposited at ©*<?•
4*4 g* ^ n itrcph eiio l S3 ce* }
■ ■ chloroform }
# . # #
« S .#/.■■
4*0 g* 'p*hydreny
. ktasoia acid
ft * •  «
2? c®.nitro~) . .
fe*ztsene ) Solution# um&enged after to ta l 1 years1 
6 ce*ether ) storage* '•
43 cc .e th er  )
5
S3 cc*niiro*) 
feesssne }
Section II f a g s  60.
4$ &» ekloral *
4. 6 f . : j£»&ltr#phen#!
So &e$#sit oa keeping at
1 for 5 natkg.-4? g . eh len 2  ■♦ v 
4 .6  g . s^hpdrexgr* 
keasele *elA v
fo the clear *elt ehiitiii#A «a warning 14.S g. (1 mol.) of freshly 
prspared cKLe*«l with 10.8 g . (I  mol.) ©f ^ e r im l  with S ce . id&orefcnr '
#er# added l i t I I #  tgr l i t t l e  with vigorous slaking 0 .5  g , * f  f in e ly  divided 
.potaeeitm oarhoaet# at 2C*C. fin #  e f  sM itio a  l |  m im tes. 1^® 
r®s# t© a fter  $ minutes the ee&tesii# « f  the. ho t t i e  had se t l e  a
s t i f f  ©fystallim# mas® (usXesg c&lerofera ©r excess ©Ixlorai I s  added with' ' 
the reactants th# solid  produced la  to© hard to k# e a s ily  removable)*' I f  ter  ■ 
rufid  f i l t r a t io n  ike c r y s ta ll is e  s t t f  f s s  ©aickly trsmaf erred to  a Seeker 
etmt&i&lag 100 e e .- e f  60/$0*.petr©lea» sp ir it  cm t^Xntng 0  %m%®mt «ad 
thor©u#Iy stirred . I f  ter  r t f  l i t  rat ion the ©m is cfeXortl j^eresol& ls *&e - ■“■' 
reery s ta l l  lg # i from" IS e e . #£ aethyleh* chloride, the solu tion  %hm keing 
U f t  to sta n i at H e ld  9 g . or S S |. ;'.Tory l*r®e aM thick regular 
hexagftfiftl .plat## * .p • 46«>4f©, ; .. \  _
.4 parallel eg^erl&e&t. feeing f§- g. f la tly  divided fused sodltuft acetate 
(dehydrated © n o il hath * t ;,I2©* a fter  reexyst& H isailoa) instead o f petesstBst 
earhoaat# g im  *  s lsd lsr  temperature e ffe c t  end 6 g* y ie ld  a fter  two *#• 
errs t s l l ig .it  Ions from ehloroferffi.
'Sectltm IX 'ClxperlBmt'&X). ■f .ag# Alt
g 1,1 ion o f &M,©rwl
' 2»9BB g . o f  the reeiystsX llsed  product mm- i m m $&sed with BB ©e. 
■©•$"C2 M.'sfuesmt csu*tie potash.'' im m smell h o lt head f la sk . After standing 
3,0 s im t e t  -the ecaieat# war# steam d is t i l le d  to remove' '^-cressX*' ear# heisg  
taken to n vo ii m tr a lm m t.  o f  l iq u id  "droplets. " The residual essLitie pot&ek 
was theft titra ted  hack' against 1.191 I f .' sulphuric se id  using methyl or$»ge 
'as'" i&dlc&t&r. '
I#lt ee.' salphurie a e lt  eorrespex&lag to easisiie pota.sk mnwm®£ 
(#11owing far.klehk te s t )  »  f .7  m * ' - . . ■■■^..
' tins# rm e ticm  CX^?.C.i(CH)3  + ICE * (8£GL| *  CB^00at> 
wt. o f ehlorel In'emifomd *  9 .7  x  0.147$ at 1.191 . *  
iiwidi&g %  m ol.' * t . ehlersX* «©lal' rati^l; *
14?.»
fhil&t molal ratio  o f ;g-ere#ol m
Is  f&aEiit&tiw# 
I.TOI g . 'ckl©rdL.
s u o i s "'
t * & n  ’
l t « p e s t  daierfsiaa.tion.gsvw a ratio  o f■0.0XQ8'ehXer&I to  0.0111. j^»er@8Ql,
She e-c^fomt «&* found to  haw# undergone no chaste r fte r  *£< 
fo r  2- year# in  a well-stoppered h o ttle  with l i t t l e  free  s i r  im e# e ith er  .. 
shea stored in  ike cry sta llin e  sta te  or d issolved la  teases#  or ©klerofora. • 
Sim ilarly no zh m m  m t observed a fter  27  months in  e s s e s  where 10 g . o f  
the compound were groa&d up with (a) 5$ powdered potassium esrhmiat#, (h) 2$ 
magnesium earbaa&te. (e) S g .  fused sodium eeet&te*
, jj^ Traction#! d is t i l la t io n  o f 20 g . o f  the ccmpouM at.stmespherl#  
pressure using #» Bn glm w  mlmrn. yielded 11.2 g*. o f chloral > .p . 97-!
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pirns. qpyrofe 0.5' g . o f  eh lera i hydrate which c ry sta llised  In the condenser tube* 
Apart from I t s  rigorous i m m p m i t i m  by water,/ i t  was found 
impossible t© recrystalX ise 'the &Hweeselaie' from methyl and ethyl alcohols
~m mm  tom#.■■ ’ - . -
: 4 . ©a aid lag powdered crysta ls o f the jgycreselete to  concentrated 
salphorio acid. i s  the so ld , the same ©pagae pisde eoloaretlon m s  produced ant 
a sim ilar resinous protect pres imitated #a pouring into mmtar- as sere obtained 
#m adding £*ereac»X to  a  suspension o f chloral la  sulphuric acid.-' ■■'-.■
1. .Iftar r@flasis.ig IS g. f m  I t  Mars at 1©C® with and without the
presence of fhsed sodium- aeotato the gmbstaite# m s recovered matshanged m©r 
m s any ether protect detected «ii#fi the esperiaemt was repeated with 36 g. 
added j^cresol.
f * 'fe pasty melts obtained by fusing 12.1 g. o f  the £*ereselate Cl mol.) 
with 5.4 g. o f  jMgreaal (I mol.}- were aided (:a) §.5  g» potassina carbonate.
(b) S g . fused sodium acetate . - ©a* ml stares sere  then l e f t  .to- stand sealed in  
g lass t m  IS months. i f  te r  th is  period* .the malts war# extracted with cold  
chloroform and the solutions f^ c tio iia lly 'cr y 9 ta lli* # d f the cooling being 
carried dew* to  below ©•• Other then th e  orig inal -®ubstsae#a* m  other, 
product was reeerened other than 2 .3  g . o f  crude 2.hy&resy^&ibijaoX ..©attracted ■ 
by' means o f  ethyl alcohol, t r m  the residua la  the f la sk  p la in in g  a fter  the 
chlerofem -extraction ift/tlM ease ef~{&). -
g*. o f the.gyereeelate war# placed I s  each o f  three dry large
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b o ilin g  tubes* the ©ten end e f  which had been. drama, eat* ' A esrrent e f  bydregerk 
chloride, dried .by passage t l ir m #  eoaee&tr&tsd wXplmrie as id wag thea passed : 
therein. u n t il  the a ir  bed Men. expelled . fit# tabee were them sealed o f f .
Baring the. f i r s t  S months the crysta ls slowly ll$ttefi©& ant. them gradually  
reverted to the so lid  s ta te  with separation o f the '2.hydregsM ^bia0l. the  
y ie ld s  of dry u a e y y sis llite d . esrM m l (m.j?. 135*140*} recovered were mm fellow s!
/  v , v JUtaJL " S&bJE ... . M j l J  .
gtar^g# ts.erled-'- 3 months 13 months . Si months
; 33 _. , 54 i f .
 In S i.S  g . ; <1 m&lmt ©hioral'war# disseised !§ .§  g . phenol (1 m ol.)
sad 1 g . potassium carbonate' msre'tMre&^hiy' ghnkm therewith «®i the mixtar* 
s l le s e d ’ to  stand M  hours s lig h t ly  below 0*. 'She p ssiy  cry sta llin e  mmm wm  
than 'rapidly filtered ' in  ear tes^eoXd' m otion  fanael. .. A fter washing. with 50 ce . 
40/60® sold  p e tre lem  sp ir it' the ®m® mm dissolved' in'- 8 ce."'methylea# 
ch lorid e 'in  a  sa^l''"dry f la sk 'a t  1?*'.«ad: th e ' eolation  se t'a s id e  te  'cool i s  
a  'freesiag mixture, After f i lte r in g ,'th e  crysta ls  were- fmiekly transferred to  
a sn a il tared f la sk  tlmsmgk which *  ©arrest o f  try  a ir  was passed for  5  
ml mite* to- remere methylene c h lo r it e .' f i e ld  3 .6  g . or 7*5$.-' ■' large  colourless  
rhombic p la tes  m.p. ■ 18WU&*. -
to  th e  fla sk  coat slu ing 3.245 g . o f  the product from the freceding  
experiment wars added 25 ©c. of standardised. sfaeoas e&astie potash sad the  
chi oral c©at«nt e stin sied  a s  in  the ease o f the j»*ereseXate. eompeasid.
i e e t l m  II  (9spertiseataX} ♦ p& m  $ 4 .
",■■■.l # i t  e«» ’X.XtX 1  *■■ 'mtpfamrio neil. eorrospo&ii&g to  'oaastie potash
o©msti®«& *s 10«7 .
« i .  eh lorsl «  1.0.7 *  1.191 x  0.147$ «  X.881 g. eh lorsl
noXal ra tio  chloral *  JjJpL » 0.01275
,X47«$ .
©olal ra ti#  pitems! » -jUMSLssJ^lSi » 0,014$
. ©t  X m l .  d ilora l to  1 .14  sscds. jg**rr#w&l.
9h# i#  mot o f  a Mgk o rd er*reflec tin g  the d if f ic u lty  e f  .oht&ialfig/
the- cosspottud la  m par# f la t#  free  from eoliremi or eon&emsed water.
Hells of #falsQ l«r proportloa* o f  eblcr&I teytr&t# with j^cnresoX «M 
phsa©! were &*d« mp ** fel&afc t e s t s .  So separatism o f phemolaies t m k  pimoo 
or**'a period o f 1 years .3 feoaths e l  thorn# the M atures wort *seated* with 
crysta ls  o f the appropriate phe&&X*te'e& two occasions.'
IS*9 g . { l  m ol.i o f  .^mitrophemel' were dissolved, i s  fa) 69 g* . 
c&Xoral (h) 14. § |i. o f  chloral 42- g . altre&oa&emo. : fke t« o ‘'selutlee* were 
s p lit  l a t e . two halves m i  to. omr o f eec& l g,.-of/peiasslmst cafhomsi# powder'
«M to. the other* se t  § g*. f&sed setimat soei&fce were .aided with vigorous shoeing.' 
I» the ossa: of' the potassim®- o#ri>emat# addition*. eaftoft dloM&e was evolved 
m i  the poiassiissi sa lt  o f j^&ttrophs&oX wm  precipitated (id en tified  
■filterifig o f f  * pM lng  sscit, extracting with other* evaporating down smat re» 
erysteXiisim g from egaeoas eth y l «&e chol* a .p . 112-®}.
A fter 1  years 3  months1 storage the er ig ia a ! sohstsacee were otherwise t1 
A X  recovered ^changed. same negative rosa lt was ohtaised Im p a r a lle l  
t e s t s  with i^hydroxyhesiseie acid*
— t o  the solmtioa ©f 7.4 g. ehlornl ( Im o l.)  and M  | .  (X mol.) 
jg-cresol in  10 cc . % m m m ' at room temperature was «&&•& O.S g. dry powdered - 
potassium eerhonate*" l i t t l e  hy l i t t l e  with vigorous shaking."- Tim  hot t i e  "w&s 
-the&.priced, -wad-allowed to stead for 20 days with frequent interm ittent 
shaking a fter  ehieh m further 0 .5  g . potaeeien ecrhonate was added. '' After ;
45 days the whole was'evaporated'1 te  dryaeee’end the residue washed with 50 cc« 
00/80® petrolesza sp ir it  containing %<$> feesseae, after' which the residue m s  
again dried ead washed with much eater. .f ie ld  of uareeryeteillied . 2.fcydro3y»" 
'earhinol recovered;7 g . or B ^ .w  .  ^ ^
E ffect fif.»-erasol «a T le lS -o f g.tea.ro»-.g»jateol^
flie follow ing set o f te s ts  was carried cut in  order to obtain  
information as to th e  e ffe c t  o f  added p-creso l ea. the y ie ld  recovered from 
-concentrated solutions at-, .recm temperature (15-20®). the weights of chloral 
ea&£»ere*el taken were 7 .4  g . (I  mol.) m& 5 .4  g . (1 m ol.) resp ectively  in  
e l l  eases I* ;.;:’
?o.t ass3mm cai hi ark 
.testa
c c . ■ feeasene ,
g . j^-crasol
.;• aided - >■
Storage time
fareent t o t a l  
c&rblncl re­
covered (d ry , 
washed un** 
c ry s ta llise d .
■ b a s is )
6 .5 § .§  : 10 6.5 6 .5 5 ' 10 ;
« 5 .4 -  
(1 m ol.)
5.4 5.4 m
46 ' 93 m 27 27 2? 27
days' days days months months ; months months
53.5 38 49 m 26.5 111 t i l
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The g lass b o ttle s  used in  these te s ts  m m  o f i t e a t is !  s is#  m i  shape and 
the same pro cedar# m s followed in" each case I* After, addition of .'the catalyst 
the reactan ts.«er* shaken vigorously-for 1 hour and subsequently twice a  week,
’, the earfciaei- r«c5f tr i« »  ar# those obtained by snrapor&timrof the solvent,. *%mm 
d is t i l la t io n  to  remove j^-eresol followed by f i ltr a t io n  and mshing* la  view 
lo f  the d iffer in g  v is c o s it ie s  however, the intimacy of contact with the 
- ca ta lyst cannot b# expected to have bee® eo&otaat throughout. Accordingly* 
the above resu lts  have, not the conclusiv® value .that would be _ obtained, by 
\ carrying oat. precision »swsar#»ent* follow ing contiimous stirr in g  in  &
' tb tm o-sta tica liy -con tro lled , sealed system,'
(h> ; ; pa6
Ifu im olar m elts  o f  ch lo ra l hydrate..end & -cresol. were- found to  be 
l e s s  v iscous a t  room t h e r e f o r e *  .thaa cM erM /gyereso l uad a d d itio B ef ■ 
powdered potassium- carbonate u n t i l  tb# *®ixlure i s  f a in t ly  albslime* "preseat# 
th e  p ra c t ic a l  d i f f ic u l ty  -that th e  potassium., carbonate tends to  agglomerate 
and s e t t le  out- a t  the hot to® p i  the v e sse l ©mi moreover-does not- d isso lv e  in  
the  s a l t  so th a t m  a lk a lin e  re a c tio s  to  M oistened,litm us i s  -alwey# g iv e n ' 
i n  the  area surround lug » carbonate p a r t i c le ,  "fhe yield-w as found to  be 
b e t te r  controlled by adding measured q u a n ti t ie s  o f dry  potassium -ea*fe<mat# 
powder «* shewn by the" fo llow ing te s t#  s k
S e e t im  l i t  (E x p e r im e n ta l) Pmgm 67,
A ’ J! ■ JA; ■ J» ■■ H JL ■
Percent, pet asstasi ■ v 1$ followed 1$ - ■■ ■ 3$*. - : - 2$ .
carbonate added to J  i  - 3# week 3^ seek 2^ week
tte lt of 16.5  g . •■■■- 3# **®k v  ,■ la te r  •■ : la ter --  ■ la te r
chloral hydrate ♦  ' - la te r  3$ another ^  fort*  4^ fort*
16*8 g , Jt-eresol .. mak la te r  ' '■ night .. sight
la te r  la te r
Storage time in  day®
.after 1st odditis*--.' .-■"■-,■- X22 123 - 60 60 - --60 - 60
pot&ssima carbonate
Percent earbimol .
155*140*) re* '■'■"■-•
cowered by stirr in g  30.5 33 .5  43 *  . 3 . 5  ■ 39
mixture in to  500 ec .
water, f i l t e r in g , ■
drying end ■ washing -
with 60 ce . 60/6O* p et.
sp ir it  cost aiming 1€$
feestse&* -
d  A further.'3 percent y ie ld  was recovered by evaporation 
o f  the petroleoxK spirit/be&sen* wasting®.
In the above te s ts  mil the mixtures were aeehen ieslly  shades for
3 hours at the time o f eddltion of potassium carbonate mad thereafter given
one vigorous shaking per week."
The com bin  id  re s id u a l m other l iq u o r s  ttm. 6*; ID. B end F were steam
d is t i l le d  t i l l  a l l  g»eresol was renewed. Approximately 10 g . o f eead-solid
residue was l e f t  which was dissolved in  ether and dried over calcium chi or id®.
After evaporation of the ether, reexysta lligation  of the mass from hensens
,« crop of 4 g» ef'‘the\2.hydre*y*e&rhinel was recovered.' Bo other cry sta llin e
product was recovered from the residue or on acetyl a lien  thereof with b o ilin g
a cetic  anhydride uni sodium aceta te .
. 49 .6  g. c h lo ra l .hydrate (3 mol s . )  and 10,0 g . (X m ol,) j^ e re s o l  
were m elted together end 4 g . of powdered potasslna carbonste added in  two
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po rtio n s separated by 7. days in te rv a l .  A fter SS.dsy® from the f i r s t  add ition  
& f i e ld  of 49jl crude iff-  earb ino l m t  re68f«?«4 t a t  mo trace, o f any other, 
product ap art fro m  chloroform, potassium formate uncharged reac tan t#  and 
tra c e s  of /resinous m atte r m s  found* r
33. 1 -g. o f  ch lo ra l hydrate (1 m ol.) a n t 21 .6  g. (1 mol.) of £«»eresol 
were melted -together end 7 g . dry powdered fused sodium, aceta te  were shaken 
therew ith ■-&%' 17®. .- I f  t e r  90 days* sto rage the- th ick  f a s t#  m s  s t i r r e d  with. - 
IS0 ce . w ater and the separated so lid  f i l t e r e d  off,- dried," and washed m  
befo re , f i e l d  o f crude e&rMnol 7.1 g . or
4 m elt of 33.1 g. cMer&l hydrate (1 m ol.) and 21.6 g. £*cresol
(1 m ol.) was poured into- a  long narrow glass»steppered b o tt le  of shout 500 ec.
cap ac ity  ami a  slow stream o f hydrogem ch lo rid e  was'bubbled through f o r  m. ’
to ta l  of 1 Z 'hoars*' th e  b o t t le  was stoppered w ith th e  la rg e  fre e  space shore
the  liq u id  / f u l l  o f  hydrogen ch lo ride  and 'was shaken r ig o ro u sly  every, o ther
dsy fo r  6 days when a  crop o f  crude e&rbinol m s  removed b y’filtra tion  (18 g.
a f te r  drying and. washing «  3^l}» 'the mother l io u o r  was again sa tu ra ted  w ith
hydrogen c h lo r i te .  In t h i s  way th ree  crops were recovered 18 ♦  10 ♦ 7 *  35 g*
o r 64^ 1 y ie ld  ia  20 days. So tra c e  o f say byp roduct such a s  the- teimchlersM* OH
f  orivmtivo ®  ^^ 3 er dlcrosylotlut&o derivatives was found cm working up
CHj ;. . ,.... ... , ,.... ■ ... .
the  f in a l  mother l i f u o r  from' t h i s  and o th e r  preparations, u sing  hydrogen 
-eklerid#. ■'
Section. XXI
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la  !r y  hydrogen chloride m s led  slowly threap. a solution e f 10*8. g*
^ •eresel h loral ( l  ©ol»5 for  3 hours a4, *w  ^Xask
sealed* • $n standing so sep&r&tlea ef'£*ere8aiat« took place*' the re? o taris
rem aining m  m c le a r  syrup. : C rysta ls o f  th e  2.hydro^^*rM m oX  began t o - .
*<mssr*t« '-©at s i f t  fay 1  fBosifcb*« s%nd/ e f t e r  4 ^  m o n th s a - y i e l d  c f  S ^ I o f
nater*"' drying-'ike- se lii-precip itate-an d ' washing 'with 25 ee* lee-coXd chloroform*
2a. 5?he. foregoing experiment’ ( l )  Has repeated leading hydrogen chloride 
throu#*. the reaction mixture at 80® for  12 hours (4 separate sp e lls  of 3. hours
V ;.2 i ‘ ■ 2 .8  g . o f  ■jt-n itro p h eao l; were d isso lved  in' 60 cc . nltrobehsene'end 
tl»-''S@lmtion s p l i t  Into. equal' p o rtio n s , ■ to  one o f  these  was added 1*5 g« • 
ch lo ra l .ant-; to  the.- o th e r  1*65 g* ch loral; hydrate* th e ' solu tions were then ' 
fo u re l' in to  'SO0. ee« -ho ttl.es a n t a f te r  thorough sa tu ra tio n  w ith hydrogen ' : . 
ch lo ride  .were sealed up* I c  trac e  o f  carb ine! formation m s  oh served during 
the  subsequent s ix teen  ©©nths . during which small quantities-were withdrawn 
from tkse. to  % im  and. te s te d  by :#vaporatlag down to dryness and examining -
each) in  a  f la sk  f i t t e d with n condenser*;. • After 4 |  months1 storage sealed in  
.an atmosphere ©f hydrogen, chloride .the y ie ld  o f crude eerh lso l recovered
was 42$*
' -;Se@ page - :- ■ - ■:i'-..’ -1" . /-;■•■‘ v ■-
. . .... (ckXor&X ', .. )
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the residue wMch inr&riahly .frw M  to  *m tme&aB^A
i i  t  companion toot to  tho Obooo 1 .4  g . of ^ n i t r & p h m & X  m m  
dieeelwed l a '35 ee . chloral mad treatoA as Obovo* f i l ls  solution, a lso  ■ 
gave ©©spleltXr negative r e m its  ever the saas. period*;
3 .8  g» o f  jg^nitrophes&l were dissolved la  60 ee . altroheasene 
mad the solatioft sp lit  into halves.  ^ Olilorrl mad chloral t&dr&te vero th m  
added a t ia  X. above. k  slow otroos of -hydrogen 'chloride t n  then led  
through thofo solutions* heated.to $S»95#*7fer a  to ta l &f 22 hears*..-, After 
pouring 1st© water and stesa  d is t i l l in g ,  the jg»niire$h©a©X was recovered
«eten g«d . o c « H c.e
Jtttgggs t , to  ..wrewsra >Vs^ / ■
' ■ ■  C^ 3 ■
,: 1 saturated solution  of 7.8 g . o f.th e  earhlnel la  58. g . cUl&rmk 
... wm  s p lit  - tat© 3 o$aal portions to  which wur® respectively  added 0*3 g .
■, potassltta carbonate* I  f .  aagnesioa e&rben&te mat 3 g. fused sodlna acetate*
, 1® .preeip i t  at ton. recurred daring 14 months* storage at rooa .temperature* a fter  
:. mMch .tho reactants m m  recovered unchanged. ^another te s t  la  sitieh ©a# r 
y O  .molar.proportion o f  the carbifl®!;remained la  contact with 2 o f  chloral ia
' saturated. eblorofora solution  ♦ 4$ added potassium carbonate gave the same 
. rese ll*  ,. . .
iolm tioas o f  3«55 g* ' (1 mol*) of the 'i.bj^rory-carMimX ©ad 3 .3  g. 
(3 iio ls .)  o f ehleralVhydrate m m  ea&e up la  dup lica te  i n  100oe« o f  (a) ether. 
■(h) chloroform (e l nitrobenzene. With' each o f mm se t was aired 0 .3  g." ;
fee t  lots, 111 (Experimental). ?sg# n .
•powdered potassium earbe&ate w hilst the second m% m s  saturated with 
hydrogen ehleride in  the o d d . After .& period o f XI souths the solvents 
were removed % d is tilla tio n *  stem  d is t i l la t io n  or pouring into a largo 
.v o te #  of water and. the earblnol was recovered nmch«fig@t in e l l  eeeee* 
Prolonged reflmxlag (approx* 23 hours) of 5 g . of. the earblnel 
in  c$ g . o f ehlorel w hilst a stream e f  hydrogen ch lorite  was tabbied 
through the liq u id  also produced m  change. . :
tv u r©w» carbine!
• n ’5’1, @> *  ** py%WSffe,
...;.-.31 th the .object . o f > hydrolysing th e sthree e?l ovine atoms.in th e 'tid e  
chain, 13 .t  g . (1 mol*) of the ©axbinel m m  dissolved la  80 ©a* water 
containing.2*8. g* aqueous ©austi© potash (1 mol.) at IS®. 100 ec . of eater  
containing 5*8 g . (3 mole.} caustic potash were then slowly v m  in  with 
mechaaicel s tirr in g  end .the whole was l e f t  t o . stand Overnight. 5h© orange-red 
thlxotropie precip itate was f ilte r e d  o f f  and was twice reezyst& Ulsed f r m  
bensene to which a l i t t l e  K erit was .added. •. .fhe long ilender cry sta l» obtained 
were f in a lly  reery sta lllsed  from aqueous ethyl alcohol, 1S4®, y ie ld  8 .8  g.
To the e$n*eas f i l t r a t e  was added dropwise 2 g. of potaeslum per- 
aanganate dissolved in 100 ©s. water and the solution then boiled and steam 
distilled. ' this treatment yielded a- .smell quantity of s i lk y  emulsion as 
condensate ©f strong aldehydle odour but the B»<raat was too small positively 
to  id e n tify .''
.the body m.p. 184® was found to be in soluble in aqueous i l t e l i  and 
gave m  colouration with concentrated sulphuric acid ©r ferr ic  chi or l i t  in
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ufoeemi a lcohollc  eolation** ■ I § t§ w »  W11 lag 0 .0  g* #it& a cetic  asihy&rld* 
end fused sodium acetate* jm rfcig la te  m ter  and twice reoryetsH itlag  the • 
so lid  thieh i@fareted ■ from e th y l alcohol ftor&iehed the dlacetyl deriTatlwe
in clusters’ of colourless rfio»h§t sup* 133»*' '
• fhe following 'ej^erlneiite fair# nugatory result* §•' "
■ 0 g . of the m .t'b im l war# d isso lved -in  600 ce , of water containing 
3 g* o f caustic  potash, 4 se lo tle a  ©f $.4 g* pot&sslwat persanganate la  
300 cc. o f mter^wer© then ran tm with. eoastsrnt s iirr itig  at; 40©. the. 
solution m s  then W iled out' f ilte r e d  and ©a cooling stroaglsr a c id ified  with 
hydfoohlori© aei&* 0*30 g* ©f a geiatlBoa* hrowa precifit&t© was recovered 
ta t could' mol Ini 'crystallised*
5 f* o f the carhiuol w#r# dissolved la  ICO'ecu g la c is! a c e t ic  
acid and 10 g..concentrated jralptario acid ware edded* 4 .0  g* ©f powdered 
potassium persaBgaaato were them slowly added with mechanical stirr in g  at 40*. 
$h© mixtar# was filtered *  the f i l t r a te  W iled  e»d pomred Into 1,000 ec. 
water which gave 2*8 g. o f a ©urd«4ike white .preelpitatew hich however fa iled  
to  y ie ld ' any e r y s ta ll im  .mhstaac© f r m  much W ilin g  water, ethyl a lc o h o l' 
m  tamsene*
. . &
\ ’. T .l g* -of the ©arM&ol were dissolved la  300 ee*' g lacia l/-acetic  
acid ©ad powdered potassium per»im£:*jjate was added at 10® with constan t' '• 
stirr in g  m atil m  further dleeclewratloA took place* ' f t l f h t  o f potash v
■*4«^ •'«> ^  if f ' *m «wm f»« m, mraV*
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perassgsaate eo&eaaaed * 3.9 g. 'the solution was then slowly earned to 80® 
filtered  m H  the filtrate poured into l.SOO m .  of water* the reddita 
hroim precipitate (wt. ’ 3.6 g .) %s extracted with dilute egueeue caustic 
potash and this elfcall&e solution twice extracted with ether." the ether • 
free alkaline solution was then eel&lfled with hydrochloric acid, the 
preelpit&te, after drying*. felled  to yield any crystal!In# product from, m u ch  
helling water* chiorefor©* ®f| ©r ’ tth fl alcohol?
i ?  12*3 g. Cl »©!#) e f  the i.hyfrciytarhlsol were dissolved e t  reea 
temperature la  36 ee* of 985® ethyl alcohol ©out aiming 2*3 g. (1 mol.) e f  ' 
caustic  potash, SO cc. of alcohol containing the g a i n i n g  S*4f g . o f caustic  
potash (3  mole*) wart them slowly r m  la* the liver-coloured solution he lag  
cooled im ice water to ©©derate the vigorous reaction which takes place." 
a fter  standing © veral#t the precip itated  petassiim  ch lo r ite  was f ilte r e d  e f t  
and the d e a r  filtrate poured la te  1*000 cc. ©f water, this preelpItated  a 
liver-coloured §m  which m s. extracted with hailing  afueous sodium 'earhonate? 
On a c id ifica tio n  this extract furnished only mncryst«!Iii«?hle gussqr a&tter?
4: repeat experiment in ?M©h the hydrolysis was isllowed to take 
place a t 0® taring 4 days* likewise yielded m  crystalline product? •
IS*8' g* o f  the earhinol ware dissolved in SO cc. ©ethyl alcohol 
m i  10 g . of caustic'potash dissolved In MB cc. o f this alcohol were added 
with extern®! cooling, fhc whole was then polluted'for §  hour end the 
potassium chloride p recip itate f ilte r e d  o f f .  60'cc* of water were then oddod 
to the filtrate which was then steam d is tille d *  the egueoue residue In the
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flatfe m s  then acidified. and-. again sfcean distilled idiea. a snail 'quantity of 
vilify anmlsioa. of ..aldehydie ©tour'ms eolleeted. this was extracted with . 
ether, tried - ever -©fl&etp chloride end the ether evaporated tat the oily 
residue m  again toe. snt&l for /id en tifica tion . -. fhe gwiy natter remaining 
la the flask, after steaa distillation was removed,. washed with isuch water 
,«ad dissolved in SCO ca. water containing 5 g. eauetle potash. 2.5 g. ^ . 
potassium pesmia^iiete dissolved in 200 eg. water were them slowly., run in 
with stirring at 30% after which the mixture was toiled end-filtered.. The 
faint residual potassium g*nuai$aftte colour vm  them destroyed hy tattling 
ia sulphur dioxide. fhi* precipitated a talky floeoolent gel • which was1 
filtered off ta t  from- which mo crystalline product oould he recovered." .-,
' 5 .2  g . o f  sodium Aiohroante'end 15 g . esuatie  soda were dissolved i s  
.200 . qe. water ant 14.1 g . o f  .the a.ly&rosy-carhimol ware gradually added 
thereto with constant stirring at 40®,: onekeur taimg taken over the addition. 
She clear solution ..ms- than slowly raised in  temperature on a water hath 
mud then tailed for 12 hours, 'the slightly hasy solution ms them f i lte r e d  
acid ified  with hydrochloric no id and steam distilled, k  nilfcy emulsion 
distilled over which was extracted with other, i f t e r  drying over galelm* 
chloride the ether was evaporated off and the pile yellow residue re- • 
cry sta llised  f v m  ©qutous ethyl alcohol, y ie ld  C.7S g . •  left of the  
th eoretlea l. f  s i#  yellow g listen in g  p la t## , m .f. 55®.
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&.»#WlvwX4.2«fcW©ye*W^ «Mfl»'lla *§Stld»_ .’i<3teXsJaat«iaMiaMfeBieriaytena&«^
. 20.$  f .  (1 m l  •) ©f tli# m v h lm t  m m  dissolved la  3.00 ee . msthyl 
aloohoX ©at 13.9 g . (l.X  n©Xs.) # f  dimethyl soXghat©. were aided to th is  
m l n i im  a t 0©* 4 w i s t  solution o f #*2 g . e&astlo potaoh la  00 ee« .
■ .  i -
methyl <&X©ohol m n  thoa addod lit41s %f little with shaking ami tho nlxtaro
Stood ©wrmight at 0®.. fh« fyeolpitat© of potassium msthy1 sulphat© m i
th«m filtered off 00 c«. watey aided* tho mixture toilet eat the methyl 1
aXeehol removed hy steam distillation. the pal© yellow syrap remalaiag with the-
water la the flash was tskea up with ether, the nth®? extract washed with •. |
. I
water* &at tried m m  m i n i m  ©hloyld© and evaporated few, wt. 22.2 §. j
fh# t im m ®  liq u id  fa ile d  to e ry st& lise  m% m  standing ©r la  • I
!
©oataet with ethyl aleohel saturated ia  hydrogen ehlevide. Accordingly ■ iI
iD-.i g, o f  the syrup m m  dissolved la  W  m .  methyl alcohol eontainix&s 9 .0  g. 
©.gasI lo potash (approx. 4 m ols.) m i  to l le d  for hoar, fh© precip ita te  ;
of potassium chloride was f i lte r e d  o f f .  00 ©©• of water were added m i  the |
methyl tlcohoX removed hy d is tilla tio n *  ■ $ho solution was then a c id ified  and 
©xtmeted with other, She ©they extract m s washed with water, the ©they , -
d is t i l le d  o ff  and the residue warmed with 200 ©e. potassim  ©arhonai© •■!
!s
solution. the filtered cayhoaats solution w m treated with 3 g* potassium ' I
permanganate la X00 oo. water at 40®, helled sad filtered. 0a ©old if lout 1©& !
' s
this solution dspositsd ©a standing 24 hours a mats of eoleuvles* needles, 
fhes© crystal© H i  m% crystallise well from helling water hat ©am© oat 
rsailly from SO/iO® pstroXoaa tpiylt ©omtaimlag W$> hsase^i in  eXastsrs of
aeeilss. jl@ M  X.3 g., ».p. 95©. 1© eoXooyatloa with styoag rolplimrio asll 
or la afaeoas methyl aleoheX with fesrle ohlorli# af. 1
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fsij&g nor© violent eon&itions, 7 g# ef the original nethylatiea
product. were helled with ISO ©e» ef 0  aqueous potassium ©athenat© m i after 
©©©ling te 60© potassium pefaaagisji&t© m s  added little hy. little until the 
peraeugannte colour just/persisted ea helling, wt# potasslwn fm m m g n m tm  
added. * 1 . fhe ©elution m m filtered m i  acidified when# after etending
2 day#, 0*2S g# ef a white »iere*eryttslline powder wm* deposited which was 
reeryetnllised from 60 ee. 'helling water, n#p# 255® (with decomposition)#- 
th n nature' of this product has yet'to he investigated, y
.w.-v dl
■■17.6 g# ©f try g.hydroxy^arhimel wart dissolved in  50 ee# ; $ 0  j.
e th y l; hleohol end 2 g»- try  potassium ©aphoaat© were added as eatalyst# E© : ' 
the stirred  mixture h e ld ' a t ' helow 5® were ©Med 10 g# aitresonethylurethane. . 
dropeie© daring 1 hear* the' slew addition being necessary t© avoid• the heat 
of the reset ion eausing the potassium earhoaate to attack the e&rbinel# "After
stirr in g  for  2 'hours evolution of nitrogen ©eased tad the solution  was put :
■ aside at 0© 'overnight# the enehissged potassium carbonate was then f ilte r e d  
o f f  ami. th e  f i l t r a t e ’ d i s t i l l e d  to  remove ethyl a lco h o l. the, residue  was 
' them vacua© d i s t i l l e d  which gave 17.5 g . o f a  yellow eyrup as d i s t i l l a t e  
'which# as'in . the'ease o f  the eyrmf prepared with dimethyl sulphate# gave m
■ intense turkey-red colouration with concentrated s&lpharie hold#""
4 g*' of the'syrup d is t i l la te  sere- them d is t i l le d  under high vacuum 
' (1 isa*lg/753 wuBg) and the 133*17$© cut (3*6 g*) m m  again distilled under 
h i v a o r o a #  The' 147*151® cut from this r e d ls t il la t io n  was co llected  as an 
almost eelourless' wgt%f m i  m  analysis gave 01# 34#^  against S9#S$£ r e t ir e d  
•for a noaoaethyl'and' 37#7$ 61# for the dimethyl derivative of the carbincl#
im t im  t i t *9®*
fti«s m i t a l i l m i  ©f | i #  I t  t a r t i t f  &*&«#& p a r t i a l  t^rdralyai*
e t tha thra* ti&Xarl&ft «to»* e t  ifet til# i^ i&lJt mitt t&* m n i i i i m t tf th* 
ta§>«?las&t i *9hxm m *9  i i o f i  %f Ifet f m i  flint t t m  a %XnnM t m t  $ 0  e f  tfei 
m rM ael m® r#i§0wr#t nm elissfil a f l t t  sfsM iE f fur 4 day# a t l a  %)m ' 
potftsttaa rtlmfclaa#
X* fit# ii&s»% fk dttimlivi pr*tpsr#& tor bailing nifts ts&at* &*3«Uo \
\
m & z p & t l M  m i  w l i l i  ef7 $ fsliif# i t r m  &<$&£** #tfejrl s&ooh&l I
©r %#0»0s# la  ala#i#rg af e#l©axi#«f fteftgoltal# a e ta a t*  »*f* 104* $*•
S* ffe# m m m m t f l  m s  tm a& it 1# b**t pr#fwM?ad tgr
%bs aeatla «oi4 #C ill# aarbiaal m i '$ll*«la$ It *ig§»4 far
SI ti©mt§* Oa pawria^ lata *ai«r sad raerp*iailiriii& froa SO/SO# p#tr$X«t2a
fra® § $« af th«* mwb%m% i i s m t m i  In S0 an# fluMil aaatla aait# adtaurlm 
atadlat* £•$• lii^ *
•spirit e©»t«9iai»& lc|f h m m m  a pitld af III# aaaanaalpl^ m V  r^a?«r«4
d er iv a t iv e
, f l l ® t  te s ts  lm which strong m lpm ri®  acid wnt edded to Ofmteolar 
dunam ies- ©f tli« 2 .feydrojqr-carhinol .and. j^eresoX in gl& elal aeetie  aeid  ■ 
solution..showed that a© reaeUo'a other than, flow salfhoiii&tioa took place  
helow 20®., 0» .the other h&ad m  the. follow ing larger' seal#, ten ts confirmed. • 
temperature* In trees* o f  SO® dlaiaiahed the .y ie ld .o f so lid  preduet i  obtained 
evlag. t o t h e  eead«sisatloa/p© l^trisatlea o f the aeaeaeety l'deriv&t ive of the 
$ .hydm ^6& rb la© l f i r s t  formed I
8#S5;fi. (1 »©1») ©arbiaoX 4. I  .OS g« (X stoX*) -'g-eresel dissolired ia  SO ee*
acetic  a©id vert taken la  e&eh ©ate*
CL «*■»•* iv-ia fW?**,
- - i^rrVmniiinrn
7 1 40
7 . ' ; eo
7 75
ococ/y3 
c/-/^  0 //J C
k /  " emir e .$
1.3?
x .o s
hi.OSwiwfii
SO 1.4?
. ... fhese te s ts  ladieated that the sulphuric a d d  oeaeeatratiea m s  
in su ffic ien t to 'bring about eeadeas&tle* to the Aleresyl. ©osfmna and 
m m t& lni& y m p o rim n i*  were aade te  asaertala  the sptliwa eendltleas fo r  
the production-of d lm elear eeafeuad *
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-■EUJSt - •>■ ;■,: 2L uo£ ..',-= r ‘ Ss + jbSL £«^fi£ '’ ' X«ssaz3ft: .yycovoyf^
jgssMffiai: ••' • g=as£3sl e la e i*!. g a i.s a it i^ sa  ococ^  / S  ^  % f e
i s —s*. .- ia -s * .  • A s s ilf t  g a t t a  A chM  f  u *  I j  g i«Or: ; . ntslA . g-eia. . 1 1 w  Cl% 8 5•>4 Ch3
12.8 ( lm c l)  5 .4-(X w s l.};. £50:■ ■ S60 1 , 8 0 * . l .X 2.0
X2.8 10.6(2 m els.) -850 . '- 1 8 3  : . /  ■-SO*;.. 2 .7  1 .0  trs.oa
12.8 •' '■.* 5.4 (1 tu l .) :  .go©/' .'ICO ■.,>.• ^  -60*.. ■■■. -,2.X.,, :,e .S :; '/. . *
12.8 5.4'' / - 3 0 0 ./ .:125 - : - : 55* rr 4.5 0.8 <//- *
12.8 ' ' *' ; 6,4 ••■ ■*■ ' -,300''. -  .'230. .' : ' .'58® 4.5 0.1
12.8 " S.4 : * ' ■."'■ISO- ' - 230 ■ ■: / ■ 6S»........ ■ -  1.1 -  ' 0 . 2 . '
■ ' X% the above experiaeat* the same procedure wm  adhered' t#:»  the. 
carbine!' and jgyeresol 'm m  d i i io lw i/ . ia  the acetic  acid' end th e ’ solu tion  ' 
mechanically stirred  in a'Water jacket mat 11. a..temperature o f .$&* mm reached* 
She water' jacket mm "them resowed ead the falyhurle acid *wa In' t# as to 
bring; up the temperature to  the predetermined leirel im about 3 nine*- the 
flow  of acid m i them adjusted m  m  to uulutsin  th is  • teaperebure mat 11. a l l  
the acid was added. ■ fhe mixture m s them allowed to- stand fo r  l |  komrt .after  
which' i t •;was .poured into 1*800 c c .-o f  .-ice water* She separated so lid  matter 
was then f i lte r e d  off*-, washed "with 'much water*' dried, washed "with 50 so*
60/SO® petroleum sp ir it  end .freed from .resinous wetter by yecryetallIsattom  
or -fractionally  re .czy e tslllse tio u :frp!a ..aqueous ethyl.. eleehel* . :
. '. :Io d iscsty l .dlcresyl' compound mm detected, is,.the reactlou products
tr m  -the. above experiment**.: 'higher dosages of «»lphurtft',*ol.d gave.eaI f  poor 
y ields .of the seno&eetyl d leresyl body plus m m  -reslaoa*• matter*'
However* .boiling 1 g* o f the »oao®eetyl d leresy l • ethane derivative  
far a few minutes with a ce tic  aiihydrida end sodius* acetate*, pouring into  
water* washing .and drying followed by r ee ry sta lllsa tie n  f r m  ' ethyl alcohol
I f  ■ ' ' Pegs SO.
famished ®.t g# of the diftcetyl derivative of tho AiereayXethaiui eoapert&& 
identical', la  ss.p* {mted a .p. XSX*) and crystal line f & m  w i t h  the prodaet 
eht&lfied direct f r m  Iho &.hydrQ2 y»earhi&eX m i  £'*ereseX acetate ■ i s  acetic 
acid  selatioa#.. /
g#' (X mcl#) of tfeo S.bydroaaMar’felaoX cad X.0S g , (I mol*) ":; 
jn-cfocoX ' sere dissolved i s  100 ee« g la c ia l act t i c  acid  and the coXutioa
thortmghly saturated' w i t h  fcy&regea chloride (12®). After 8 month#* storage 
X tl |«  o f the aoaoaeetpl d er lretire  o f  the earhiaol ■war# recovered, e ftoy  
pouring la te  water hat ae dieresyX deriwetiwc ass fount# 'Nfrea a sim ilar  
te s t  i s  other1 solution 1» stood o f  cootie  acid th# reset sat* aero reeerered
imehaaged a fter  0 months. ■'■ ' ; ■ 0n
(# r v -“ • ■■V CC4
r CH3 ' CH3
" 14# 8 g . (X «oX») o f tho skOftooeetarX m tb im X  m i  S.4 g. (X ao l# ). 
e f  £»ere*ol were dissolved" ia'JBSO ec# g la c ia l acetic  acid m i  100 g . 
sulphuric acid m m  slowly added with mechanical' stirr in g  s t  such a' rate 
as to  ra ise  to  end thea maintain the temperature at S0*« "After addition o f  
the acid th e :eXe«r solution was feared i s  to 1,000 ee« water, the so lid  pre­
c ip ita te  f i lte r e d  sad sashed with much water After which i t  was 3 times 
reerystaXllsed from afaeoa* ethyl alcohol# f i e ld  4 .5  g. of the 
theoretical) of the pare »<moaeetrXdiere*yX«thaiie C^ 30g%(0C0G$&)SH(C$X$)• 
CiI3.Ol.OI3, « .p . XS8*,
• 1m a paraXlel esperiaent 13# 8 g# (X ®ol#) of the perect .S.hydrosy- 
earhiaoX and 7# 5 gm - (X aol#) jg«eresel acetate were sahjested to the sane
S ectlo rn  I f  (IxBerlsenl&l)* ■ Wmg® Blrn
r * i
rv
t r m t m m t *  T m  so lid  product «a* t r m t l m m X t j  roex y ttftllisu d  fross ftgusdu* 
ttfcyl ctLcehol y ie ld la g  I
l i t  reoi^si&Xlismiiom
     1
%$% ore? sup. Its*
- reofystsA llied
1 f .  mom&m tyld i  ere syl 
eompetiuul *•$• W .
— 1
!.$■ g . sup. IS?®' '■
' ?ee*yijtidilsft&
.1 {• ».p* IfS® ($cmea«etyl«dtere«yl eeqpeo&d}.
Bother li<iaov
#rap. doom ■
1
2nd crop 5 g. 
ree?y tt# llis*&
r   —  -  ..............
®,other lifm or e?a | 
down ■
I
2*6 f .  sup. .16S® ■ 
r ie rp s t#11 l*e&
$.8 g. di&eeiplitereigpX 
eompTOM sup. 161*
fim al f  ie l& it*  »em®jieetyi»&teresyl cotsp®uad 11#» d ia c e ip l-d te re sp l ooa^euad 1C$«
C H -f^
JM i „ 
CH» CHS
f 'Whfs'l *4isAS8l««
.. ffce se n s it iv ity  o f the S.hydrexpteearhimol toward* eolphurie eeld  
and tli# poor yield* o f the aeaoeeetexy^ iereiy i eoapomat ehtetiied in  the  
previous esp#ri»e»t» earried out in  large exees* o f n eetie  aeid tmdie&ted 
that i f  tli# umaeetyl&ted d ieresy l ees&peaiid mould he prepared* eareffclly
controlled condition* would >* required. the resu lts  of te s te  curried out 
la  altroWuseno o r £»eretol so lu tion  map conveniently h# famsi&rlsed tm 
Isthmlar for®- I*
$ m % lm  i f  (Sspsrlasatsl).
H o ; . '  -
p . Ih^ i t*
v g&rfeiael.. ■
X ' 12.S dlssolrsd la  49
S3*
1-Pi>
.sM si
, i£ 0
&4»*WldS*N9>a0 
■Brtmni mmwte dwfoi'i'ijwm •
Mr®.
«5*. 29 ®ims.
2 ■ 2 .5  \  » « - 4.4; ., • t  • . • ,, '40 ;; -, 1 ternr ' a  '
2 - 2 .5  . * • : $ .4  -; w \; ':W so  ; ■ ■ . 1 hour
I  :
4 10.©(2 Bolt.)!©©
ai*ed"«ith
altroheaseaes----------- r^~N
143 39 ; 50 ■-■■■■ - 45 a la s .
■ f
\  ■:
/
§ ' "©.4 ■'■■*■. 5.75 ■= ■ -50 \ 72 J 15 • 50 ■ ■ ■ ■ ■
■ ; / 
•:■ ■ # ■ 1 
: i
4  \
r - ■" 6 .4  ;- : 2 . f '■ 40 - -  27 'V ^10 ■" ' 2 S - .
- ■ . i
■ 2  hours 1 , |
? ’• i . 4 " ; : ■ t . r : 40 W iq ; - 20 *■ ■' • — / J
.■'*' 4 .4  “ " !‘2 . r ‘ - ■■■ ■ -4© s' 15 • ;j
t 1©.© : ' 5© ■' - u ' v 20 : : 1$' 1 ■ X k m r
x©" '"12.I vl:; ■- i . 4 ; ' - fO ■/ i s 10 ■ 10 ■ - » . M .
ix 12.5'- 5 .4  ; ’ 10Cd-; s © '- ' :
( 9 0  acid)
20 ’ -' ' 20 2 k m T s j^ p t.^ '
ft*# ofejeet of dllatiac tfcs talflmria acid d&sags *ith a small
taaatlty.. ef aitrofesasams m s to  rstass ,th# idealised . acticm of etmseatrsied 
v‘*otd.
ffee pr®m&av0 f&lt®md m,$ in  'primipl® Ide&tical thrm ghm it* Wm 
wei&Hsd qoaatlty of - 111# c&rtsiaol wiis dissolved la  tbs' altrotoenssns (or la  tbs  
&-«*0to l for #3Eftrteoats 1* 3 mad 3)* fhe sa la tlea  { m m h m i^ l f  stirred) m s  
cooled or fce&tsd to 5* fesloa Iks frsdosi^aatsd temperature w d a d ilt io a  of 
ths salplmrie acid or solpharlo neld/altrebsasen* solution, vat t ta » rfeeg<m from 
a ftm-ppiM fm .m l Hoping, ta le *  the surfaee at sad* a  r a ts  as to %ri&g mp ami 
maiatais* the tesspera-turs a t . the rsfa irsd  le v e l .  The' a i t  reheat©®# solutiea#
Section T ( to t r i s t s a t s l ) Pm* 85.
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remained- clear eat hom gm m m *  After maintenance of the ieaperetare for
the prtseribed' tin e  the mixture m e sdded to su :eemel volume ef water mat"'
steam d is t i l le d  u n til e l l  '£*eresol and mltrefeeaseae were removed* ]
. , ■ ! ■ . ■ j
K .■ *.■ -'1*^ experiments 1 * 7 lae lu tive  the -nai&ie egasoae residue a fter  ]
d is t i l la t io n  m e found to be-a olessr- foamy eolation* ©a cooling these .., |
'I
'solutions 'were 'estreated-with ether.' the extract tr ied  ever s a id m  chloride 1•j
eat the ether d is t i l le d  o f f* O n ly e m a il■ to m t it im  o f resinous Matter were 
however* .recovered* la  the case. of'experiments' 1 * 3  Inclusive the eolation"  
o f  the e&rbiaol la  jgycreeel became pasty during the add i t  ion o f  the sulphuric •' 
&®id due  ^t o ' the separation of crysta llin e  matter* ' This e r f  s ta ll  la# matter was 
separated -tsgr f i ltr a t io n  th r o a t  asbestos and then' steam d is t i l l e d  to remove 
jB*€re«ol '^";’ The acid solution was then neutralised with barium carbonate end 
to - the c le a r ' eolation lump* o f so lid  m m onim  Carbonate were added .until a  ; ■ 
fa in tly  alkaline reaction .was obtained* -■'The heavy p ree lf 1 tat*  of barium . 
eerhonnte wee then f ilte r e d  o ff  and the f i l t r a t e  evaporated down to  very email 
hulk when an ammonium emit cry sta llised  oat* This sa lt  was recryst& lllsed  
from ntueous ethyl alcohol from which i t  wm$ recovered in c lu sters o f fin e  ■ 
needles*. containing-no chlorine* id entica l in  cry sta llin e 'fo re  with the 
ammonium sa lt  recovered by sim ilar treatment la  a blank te s t  • in  which &*ereeol ,: 
alone was contacted with sulphuric acid* •
la  the acid ic efneous residue from experiments i ,  f  ami. 10 there " ,  
remained'a resinous mass representing_ea drying' a fter  repeated washing with 
earn water 52, S3 and 6 0  o f the original reactants. . These resin s gave clear
■ ' , ■ . . ' ■ ' . . j
colourless m elts m  warming hat nothing cry sta llin e  was Obtained therefrom ’ j 
from aqueous acetic  sold or on allowing solutions in  ethyl alcohol containing
a im p  o f hydrochloric acid to  stand*
.84.'
to'work mi the action of snifter io ee ld.on the - 
earfeinol ® X cm  in nltrobenseae solution , i t  was found that eeetyletion of
the resin m  experiment $ with acetic  anhydride end sodium acetate gave 0 .2  g* 
o f the trl-a<setjrl derivative %4%2%©%*' 174* *.* obtained from the -
earbtsol its« itv -  ■
from ts^eriseat 11 the reaota&ts m m  largely  recovered unchanged 
♦ a eeall y ie ld  of the m m o m  % iyl^der i  v&t i  v# of. the oarfelnol."
In  th« lig h t o f  asperiaassa gained in  attampti to prapmra tha 
dieraayl atM m  ‘eampomxtd tha following axparlaanta «a*a aomt&etad > ta !»» , 
raaiigot# -whatkar & raafitioa prodmat eooid isolated from tha controlled 
action of 'auXpfcmric acid, an attrofeaiiseiie aalutlasMi of the ^.feftro^-oarisimol 
alasa I
U U ^ £ mnmmrk
f  ■** t o
«sr ‘
ta rs
12 6 .4  80 72 18 . 60 15 mis*.
13 12.9 m  72 ' 18 ' 0 4  «sy»
14 6 .4  65 18 ‘ IS 15 1 hour
15 6.4 100 " 38 -  15 *
■ (®g m l & )
16 6 .4  309 63 •  15 *
(9,1 ael4)
From oiporim m t XZ» omljr mater soluble aalp&osatiem 'product* were 
obtained f r m  the mmgmin- coloured reaction mixture. ' flh^riftatti IS yielded * 
colourless ¥«rmieh»lifca r#sim # iieh  gm® m. co llo ida l solution on warning with 
d is t i l le d  water f t m  which i t  t i l  re»praoipitmted m  am iatemae %Xm 
g e la tim m  mm® m  addition of a drop o f a^eetia fer r ic  F lorida*
th e  b r i t t l e  thersieplaetia rat la  from axperis^mt 14 could mot be 
induced to fire  m eysretftlXlm  f m i m %  bat the following treatment yielded a 
afyataXllae m & i j l  compound*- flio re s in  (S £•) wae boiled fo r  $ mimie* 
w i t h  meat la anhydride oat fated soitaa acetate tat tha mixture poured Into 
200 ee. 'water. fhe patty-like »a«a which separated t i t  boiled with.3 
dhmnges o f 200 ee* d i s t i l l e d  water ahiah rumored fro# a c id ity .  the residue
Seat!** ? (3&peri»eatal)» fags M 9 .
was' then 'allowed to  dry few ?  dsys. la  i  f& e w  desiccator a fter  which I I  
was' dissolved la  10 ee. methyl' alcohol and ©a cooling. a few ee. '©f hydros** 
chloride .hnhhled la* She solution was' then allowed to evaporate slowly in  ■ 
the course of which separation e f  crysta ls  took place* these crysta ls  were 
eelleeted  m& fraetie& all7 .re«frarstalllsed from methyl alcohol*/" i t -  
cry sta llisa tio n  of the 1 st crop give 0 .4  g* o f the tr laeety l. e« i»u ad  • 
% 4% 3% ^6* cm working up the o rig in a l wether ll$ x e r  l * t  g. o f  the
d lseety l derivative of the 2*hy0rosy»earhl»©l were . recovered*-..
f iv e  days* storage o f 3.g* of the original b r it t le  ree ls  tigso lved  
in  20’ ee* g la c ia l ace t ie  eeld  end saturated with hydrogen ehlorldev f e l l s  wed ■ 
hy pouring into  200 ee* water .end working mp the gunny fr e e if i ta te .h r  the 
sen* procedure »* for the tr la ee ty l derivative furnished 0 ,3  g* of the . 
diaeetylHSompennd: figgSgoO^Clg* sa.p. 303*. (a ligh t decomposition)*
In  the free ing  s f  .these acetyl d e riv a tiv es  frew resinous © attar i t  : 
i s  necessary to. use methyl sr  99g( .ethyl alcohol. ..these products cannot.he,, 
c ry sta llised  free, aqueous alcohols from which th#y are - deposited a* m lm t» -  
l e s s  .gums*-:..-. , ~. .
■ . the resin from esper leant 15 gave a smaller, recovery of .the tr la eety l  
derivative ■ w hilst from ewperimeiit 15 the reactants were recovered unchanged* 
plus a l i t t l e  momoaeetyl earhJLnol and traces--' of resin.*'
-^.hvd.roinf—![■1'irilWi'iil»<ill » iii~ni' i ii'i ll 1' i  iMirtpV i1 iTr 11' ’'ill' *T|| fy iiiii Sir'll
*&4 Si*ohe?i2aoll.wLtf.a?!.
fhe following, t e s t s  were made.to ascertain whether the 2*hydreay~
earhlmol could he induced to form n heasdioxia ring with chlorsl t -
M m
o^rhinol 0^1©r©I ponsoso JbSSh
■kyggBiQ,,
I f 6.4 7.4 ■■ m  . ■ ^  - ■ - m - ,  10
I t 6.4 . § . $ ..... .: m IS ■: ■; '$0 “. 5
I f 6.4 8»S . .  $ 0 .  . n  . . .  ■ . ao 0
. z  hm s*
»
- 4 |  dart
■ fm m  I f  «ad IS tko §m *  fcrittlo  wmlm. was roo&rorod *•
la  1©* 14 $ad hy irinrkl8& thaoo mhotoao** %? tgr tho *a$« preoo&uro t ia l lo r  
yloldo of lh# di* a»& t? 1*1*00 ty l mm & m mM m  pro&aot* flma th« sooty! dorir** ’ 
I l f H  o f tho orig inal eorhlnol woro prodaood. • Ixforlm m l I f  fa?ai@li#4 a  
♦laU or v»r&lSS*»Xiko rosin &§ in #% ortetat 1$ $$d, garo a ooXXotdai solution  ia  
onto? from which i t  m n  prooipltaiod mi m dark W m  &ol ©a add ition ' o f fo sr io  
ehlorldo*. . I fto ?  drying* tfco n o tly l valmoo of tfco two rosins t r m  oa»
porlao&t* IS ©ad I f  iwro ■ eoap«n#d ty  h e llin g  m wotghod $maatity o f  tho suhstsmeo 
with a  known faofttlty  o f nootio ahhydrido «M oodlnm is&otaio for 2 hoaro nador 
roftax* adding d lo tillo d  wotor. lo&Tlag to  #ismd croralght* f i lt e r in g  o f f  iho 
oaal«*9oIi& praoipltato and f i l i n g  ilia I&ttos1 with' m m m  o f  d i s t i l l  ©4 »otor 
u n til o i l  traooo of oold wnro ro&awod. The combined n o li solutions war# aa&a up 
to  £50 eo. oitd.SS .«©• tharaef won# tltvn iod  diroot ogalsoh ot^dmrdiood agunoao 
eaaotlo $ota& .
ft. of oagwrlsont I t  rosin taSeoa 
■ ft. of mootto «jahyd?id« oddod .■
dftor oootrlotloa IS ee* oat of ESO m »  msii 
solution ro$airo& t m  m u lr@ X tm tlm  «
%$ m *  o f oguivsdoat fasBtltr ncoiio 
«®hytrid* ♦  todim  aeotot# and# up to  
S90 eo. in  hlokk toot «
• •• a o tt .ouusiio potash ooasaiod ’
I .U 3 0  *• 
*»3L0 - *
fS.S  00. 0 « o m  V.oanotlo
potash."
ft ft ftiy^ mraiyMk'
'# .7  00. ‘
I  no. 0.O$S4 tC e&usilo potash o@ntni»» S.SI
Section IT (JRxperiaentftl). ragpw eot
i  repeat test gar# 27? mmg* caustic potash par g* as eenpared with 2B 7  
ami 272-for fh #  resin or erpertamt I S . ' ■
These apparent acetyl values are necessarily approximate since 
the usual'aad accurate method o f :saponifying the acetyl derivative with" 
alcoholic caustic alkali* aMlug a knows* «xc*«* of a o lt  and t itr a tin g  the 
acetic  acid released ' with caustic  potash cannot he employed owing to the 
further attack of th e 'a lk a li on the realm. ' ' ;
Batches 'of l i . i S  £• ©f yewdored chloral. hydr&t# wars add«d at If*
to  100 g* of iu lflm rlo  acid  of varying s treng th  w ith ttech&Bieal s t i r r in g  in  
a oofkod'flaoo Jar* i f  tor s t i r r in g  for 6 hoars .ant standing  1 days tho ■ 
•opar&tsd crysta l! 1st* »ass (mffer lagrsr) m s rapidly filto ra d  through & torod 
Gooch cruclb lt(a) and m  sneush of th® fr«o a e it  as possib le  -expressed. ..the .- 
eroelb ie(s) m s than transferred to  * tared weighing b o t t l e ($ ). stoppered ant /  
weighed. 4  romgh Indication as to  the  r e la t iv e  y ie ld s  of. reaction pre&net in  
each ease was that obtained.
-  $  acid  s tren g th  ■, : 78.0 • • .77*0 .. m . 7  , 79 .8- 8 0 .8 , . ; > 81.8
*
ft*  o f .erode p r o te s t ,;:  .nnehsagtd* X0.3 82*1 17.1 ' 18.0 j:
1» 8 . chloral ' o h lo r s l'
hydrate ■ hydrate
m C ollects at bottom of iroosol.
d ifferin g  fftofttltieo of a d d  of fixed strengths employing the seme procedure 
as in oxyoriftont 1. ■ ■ ■
Eatahe* e f  49.65 g . of powdered ehlorel Jsydrat# mnr. stirred  witll
n .  asid
f t .  era4» product
1(50 g . . 200 800 400 ' KS0
£3.1 £3.2 75.0 £1.1 £3.3
f t .  sold  
f t .  cm?!» 
product
SCO g . SCO ICO ISO 200
£3.8 43.0 49.4 73.2 CS.4
Section ?t (SxperimentaX)* Fags $8* .
' ;lxferiaseiii* 1 and 2 indicated am e tm illb r ta  condition which , 
reaches ®m «^paremt optimum yield of addition product when th# sulplmri® 
acid plus water abstracted from tbs added chloral hydr&to corresponds roughly 
to % 0 .; 4 mintur# wm  therefore mad# up so as to- produce th is
•ssfulhydrat#' conce&trsttoa consist lag of 49*65 g* o f chloral hydrate'end
227.8 g. o f 79. acid* ■ $he yield, o f crude product from th is  te s t  amounted 
to -80*9 g* •  the highest feeorored of the teste mat#* from the c lear f i l t r a t e  
(28$ g .)  m m  taken 3.017 g . which war# washed into a graduated fla sk  end 
mad# up to £S0 ee* with d is t i l le d  water* 25 ee* of th is  solution ©a treatment 
with barium chloride solution  yielded 0*586$ g. barium sulphate etnlTaleat ■ 
to 0 * 7 7 5  j v  sulphuric acid, per g .  of f iltr a te *
4  further 25 cc . o f  th# solution  was titra ted  d irect against 0*217 
1 . caustic potash using phenol'phthaleim as indicated and gar# a. t ltr e  of 
22*15 03* "
:But 0*217 I .  caustic potash corresponding to 
• sulphate estimation r e s u lt . for 25 cc* . solution » 22.00 ee*
lane# apparent caustic potash eon sumption due to
chloral present ' «  0*1$ ee*
. .Squiwslent to  0 . Q M . chloral per g* orig inal acid f i l t r a t e ,  
flms ; water content of original f i l t r a t e  by d t f f .  »  0*202 per g,*
■ Impressing the reactants in  terms of chloral* 102$ sulphuric acid end 
water we hatro }»
Section t l  (im perialista!)* Page fl*
8 . of o rig in a l mixture
- -JSAocal
■ 44*23
11 '-jesM
231.E3
M s s
n .€ 2
Composition l i f . phase 
(288 £ .) PO.gS
• % tpparent eospositlSA
so lid  phase 23.64 s s .s a 10.77
for the formula 81^8.01(01)0*S0 2 #^ *^i % 0 is repaired t
m . U  - 28.34 "' 7*26 ' '
le e r in g  la  mind th a t  the so lid  could mot be freed  f t m  surp lus
sulphuric a c id , m m  approximate agreement with the put s t iv e  fcrsntlu i s  mot
to  be expected, fh n  determ ination su ff ic e s  however to  r a le  m %  th e  p o s s ib i l i ty
o f the compound possessing a  s tru c tu re  in  which both hydroxyl groups in  ©hi or s i  
hydrate a re  su b s titu ted  by sulphuric a c id , the  above re s u l t  corresponds l a  
fact to a 3S.0I(OH)SO3.CB.l| %9 .  21.2^ H2S04.1 |  1 ^ .
^ttlahRrlC-
44.24 g* pf. ch lo ra l were s t i r r e d  w ith 300 c* of 77*G^  sulphuric 
a c i d . , H e ld  of so lid  product obtained €3 g* which ea warning gave two 
1 i f  mid phases -  ch lo ra l sad sulphur la acid  ms l a  the  case of the product 
f t m  ch lo ra l hydrate*
X.
3 .’ Cl BUB
4* lotbrntf 
0* Xcitrer
7. t. B*
S . AM.
•  ▼ •
f .  mtinaam sad Briitner
IX*
12. v.
•*1 **13* V#
14* Hochster
IS. ■. Borsch#
17.' Marilus 
IS* CtaXle&tl
21. Og
J.Boe.CheouXnA. 1930. £ | .  2m
Ind.lag. 0h«* (1925) 17* 223
.. 1933. * f .  212 
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Bar. 1694. J .  2439 
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? i i r s n
mt% m . t o p % ■ p c t«w»u wii'ii ■ t ».< 1 i wp «u iW^Ti giyairowwMi • —
$he following i s  a b r ie f  account o f work c a rr ie d  out previous 
to  the ehl oral/phenol in v es tig a tio n . .
‘Y
fke X-ray m rk  of lonsdsle m ii &® Xasls lisa shows that the cartoon 
atoms in  the hensens nucleus art spaced 1*41 .A fro® each ether, and that a ll  
six. atoms. H a  in  erne flan#*
An indirect mean# of - confirming th is  observation may ha in  the 
crystal ttraotmya of the j*- o r  n - &i-arylenes (providing such tootles c m  
e x is t ) .  thus t a k i n g  the axparinaatally 'dataralaad values of 1.41 4 fo r  the 
length of the 0 » i i l l a k  distune# in  m  cp as p araff in chain, the follow ing  
abridged conjectural configurations any arts# I
Cannot e x is t  as a planar molecule ■ 
without-one toenseae nucleus fouling  
tho others. Kay ex is t with on® ■' 
nucleus. super imposed above th# 
other m  shown above, when the 
distance between’the nucleus might 
t i  l  X 1,54 « 3.08 4 , : although th is  
i s  le s s  than tho distance hot we on 
eartooa layers in  graphite (3 .5  A) *:
fv Z /1  
tyl cy
CHi CH,
O 1 '
With the two alkyl lin k s lengthened 
to m yleaar molecule appears
ju st possible m  paper, hut th is  would 
require that two carbon atoms in one 
nucleus would have to he only 1.84 4 
from the opposite'cartoon atom in  the 
other* thus the superisposad con *  
figuration with the nuclei separated 
toy 4.62 4  appears sore l ik e ly . ,
F urther in te re s t  in  the p o ss ib le  existence of compounds such as 
jh>di*xylyle&e. l i e s  in  the  prospect th a t  owing to  the  preven tion  of f re e  
ro ta tio n  of th e  m o le !  toy th e i r  proxim ity, the  presence o f a  su b s titu en t in  
each nucleus, such a s  !0g er By, may give r i s e  to  stereo-isom eric  forms.
: ch(oh)—co^  an'attempt wm made to prepare iM e m o in  compound
' J L J ■ la  two stages. jKMeihyl heasaldehp&e was prepared hy Stard**
'" co-— CH(o h)
reac tio n  ( i . e .  ms# of chromyl ch lo ride , these experiments heimg in  f a c t  the 
mil cost of sos# prelim inary experiments m  t i e r d 1# re s e t  lorn)* "fhe aldehyde 
m s  purified hy form ation of'the h lm lf h i te  eoepotmd* steam d i s t i l l  a t lorn, 
ex traction : w ith e th e r , d r y i n g  m i  vacuum d i s t i l l a t io n .  lepeated  e f fo r ts  to 
eenwert th i s  aldehyde' to the 4 .4 1 dimethylfceasoiii \ y  p r o l o n g  helling with 
potassium cyanide in e th y l Alcohol o r  afueoms e t h y l  alcohol solution were 
wholly masaeeoftsfol*'' The aldehyde was always reoowertd unchanged, together 
w ith a  l i t t l e  gytelmis ac id . I t  was thus impossible to  proceed to  the 
suhsefueut stags* * oxidation  o f the beanoin to the  hen* 11 compound followed
CO CO
by'conversion to ' j^ j  ■ ■ by means o f l ia r d 1# reaction {chrcmyl chloride)
'^ CHO ^tHO
or the m$# of chromic a c id /a c e tic  anhydride, and them again boiling  with
CO   CO
potassium cyanide in  the  hope of ■ obtaining ( ^ \  amongst the
reaction products, C h ( o h ) — C o
' lifforte  wore them made -to ascertain  whether th e . compound
could he prepared from the dihro«©**eomp©mM by means of the
magaetiuia eompeund, It  was thought that on adding caprie chloride or cfcromyl 
chloride to  the magnesium cospomad ^di-aEylylene might he ,found amongst the 
reaction products, particu larly  hy working in d ilu te  solution ,' .
. I j
■Jp.M^332-36®4*8a2<??! '
However* the Grignard could net "fee prepared* Addition
of iodine evgretele fa iled  to In itia te  the reaction of s i^ e s la n .
Moreover, in  henseae solution the i  ihr cmo»ce®p<rand m m  found t© ■ 
he we*T  feel at eat to the eetloa of neta llie  iOAlttt. .After loag etorAge 
the'eodlua rea&l&ed unchanged, m r  did warming or addition of ethyl eeetete
serve to activate  the desired reaction*
-ETliTL-AlTISXL- CARBIIOL .,
(Work .-u n fin ish ed . J u ly  1 9 * 2 . )
PREPARATIONr;Tliis was done by a. Grignard r e a c t io n , ' .  w ith  h a lf -u n o lec u la r  
1 q u a n t i t i e s  .. EtOl -was mad@' to. r e a c t  on 12 ;gv Mg; ta k in g  the  y ie ld / /p f : . /  ■.
! EtMgCl as 80^, t h i s  was 'made ■ to  r e a c t  w i th  3 4 .4  / g , .a n l . s  a ldehyd e  d i l u t e d  
I.in 4x i t s  own volume o f  e t h e r .  The p r e p a r a t io n  o f  th e  'Grignard. compound :
; - took  90 m inu tes  add ing  a n isa ld eh y d e '  1 -.hour,, and s t i r r i n g  was ;oont l im e d . fo r  
: another - 20 nhTixtes. H y d r o ly s is  was done w ith / .I c e  and 1 . 5  -e q u iv a le n t  o f  
1 ammonium c h l o r i d e ,' 1 . e .  32 g « .O f . th e  two ..layers /which were th en  s e p a r a te d ,  / •
; tlae e th e r  one was d r ie d -o v e r  p o tass iu m  c a r b o n a te ,  d i s t i l l e d  down ._to. a -small 
: volume and f i n a l l y  vacuum d i s t i l l e d .  There were s e v e r a l  f r a c t i o n s  ,/vthe  main  
j one d i s t i l l e d ,  over  a t  141-142  0 /1 7  mm. - E g , . / Y i e l d ' o f / c a r b i n c l : : 1 3 ,7 ) ' .
L , / / ■./- - - / . /" /| .  The r e s id u e  o f  the  d i s t i l l a t i o n ’-was L a/ b r o w n /l iq u id  which, would - 
I n6t d i s t i l l '  at/':200 oC / l7  inm. I t ' d i d  n o t : s o i l  d ify /w h e n  "kept at" room te&p^ A - 1
k fu rth er  d i  s t l l l ' a t i o n Arn d er  2 . 3  mm. p r e s su r e  ~ave a"main /fractIon -:d ’0^ -9  , )  .. .
\ ..//' - 14 *^4. . ‘ / /  /:/ ;. --w , . V t k / /  ' ;*
-'Another hatch ,w as p r e p ‘.rod i : : h g  m olar r u c n t lh l  os . The some , /
/method "as em p loyed ,- e x c e p t  t h a t  sodium s u l  hate/ was iisedhto- -dry./fh®, e t h e r ; , / /
I l a y e r .  Yacuum/hdls t i l l a t l o n  -u s  done In  s e v e r a l  /p o r t  Ions', h p o u r ln g  t th ih fe s id u e:  
m t  a f t e r  every- d i s t i l l a t i o n * 133-138  g/ 1 2 -1 3  mm. Y ie ld  51/£.
: (The r e s id u e  was m about 6 c c s  . d i o h y l a n i s y l e t h e r , / b p ./ . /p lo fF i^ ^ 1*) . '1 V:
I , - / ' "'  ' A: t h i r d  b a tc h  was prepared  u s in g  m olar-• q u a n t i t i e s . . •,.The;/.Cxrignard -/• ./ :
io  a c t i o n  - gave a dark g r e e n ’ sem is  o l i d  • m ass , .© com position  .was done w ith  a /h 't  y  h;/.;i 
. s l i g h t l y  a l k a l i n e  ( ‘ aim o n ia  ) s o l u t i o n  o f  ammonium c h lo r id e *  (Kage, s y e e tk o d .  } .. 1 
Ether; l a y e r  d i s t i l l e d  d o w n ,/th e n  v a c u u m - d is t i l l e d . .  1 3 9 -1 4 4 ^ /1 8  mu.
Y i e l d  5 5 .3  g .  (R e s id u e : Y e r y - l i t t l e  t h i c k  dark-brown o i l . P h i .n o t  s o l i d i f y  ’
In  r e f r i g e r a t o r . )  Prepared 3 .  A p r i l . // //k.' ' ; t  :
.. There was-some, s o l i d  suspended in// t h e / e t h  r  la,\ e r  b e fo r e  the  
ord in a r y  d i s t i l l a t i o n , . t h i s ’was f i l t e r e d  o f f / b u t / w a s / p r e s e n t  a g a in  i n ‘th e  . k
vacu  Lm-dis t i l  l e d  c a r b in o l .B y  12 J u n e ; t h i s ’ b a tc h  had n o t / g i v e n  a s i n g l e  s a t i s - /  
f a c t o r i l y  s o l i d i f y i n g  p h t h a la t e j  ' f u r t h e r i t ' - h a d  some'more .s o l i d  matter;--sUs-v,.,. 
ponded i n  i t . ; / I t g w a s  a g a in  d i s t i l l e d  /under red uced  p r e s s u r e . / :  about h a l f  
d i s t i l l e d  a b o u t . /1 1 2 -1 2 0 ° / l8 ' mm. ( p -m e th o x y -p r o p y le n e / .b o l ls • at& 2 4 8 ^ .  The I
pest,.w as a b r o w n /l iq u id  and. - w ou ld  n o t  d i s t i l  a t  /IB /.mm, when th e  o u te r  ( o i l -  -
b a th  5 temp, was a t  242 0 ./.C P robably , the  e t h e r .  } . &
u?---
PARTIAL BESOLTJTIQlf s E -p h th a la te s  were o b t a i n e d , from th e  f i r s t  two 
b a tc h e s  o f  e a r b lh o l ,  n o t  from t h e . t h i r d T h e  b e s t  method proved  to  fee 
h e a t in g  th e  e q u iv a le n t  q u a n t i t i e s  , o f  ;c a r b in o l ,  powdere& phthalicw  anhydride  
send n w lfb n ft  . .arid h e a t  i t  in  n w a ter  b a th  a 50- 60 - and decorrmece
w /  
\
-
a  p y r id in e  , n     a ter-' th'" t m u m ’  ,  .  mpos  
w it h  a th e  ox* • amount Oo f  HOI on i c e *  This gave -p h th a la te s  in  y i e l d s  o f  
76-84fL  B i .p .- s  69 -60  t i t h ,  some p h t h a l a t e s , 68 -70  w ith  o t h e r s ,  w ith o u t . 
r e  cry  s t a l l  I s i  n g , £rd b a tc h :  no. s o l i d  p h th ,  e v en  a f t e r  ammonia e x t r a c t io n ."
The seco n d  b a tc h  ’was used , f o r  r e so lu t io n * -  51 g , / .  
H -p h th a la te  was ’d i s s o l v e d  i n  p e a f 220 c c s , a c e t o n e ,  4 7 .7  g ,  C in eh o n id in e  
were added, warned f o r  3 /4  hour and c o o le d .  4 7 .8  g .  o f  th e  d e x tr o - '  form  
. . c r y s t a l l i s e d  o u t ,  t h i s  was tw ic e  r e c r i s t a l l i s e d  from the miniimmi asioiigt 
o f  h o t  a c e t o n e ,  .w hereby•.the  m .p , was r a i s e d  from 129-140  ( d ) . to t  154-S- (d )
-and f u r t h e r  t o  1 6 2 - 3 ° • .  8 g .  o f  th e  l a t t e r  were decomposed w ith  HO 1 and /
e x tr a c te d  w ith  'ammonia but w ould n o t  c r y s t a l l i s e  from e t h e r vand p e t r o l  e tb fS f,  
and-• wiien i n  the . end a c e t i c  a c id  was-, u s e d , i t  decomposed /d ie i -p h th a l ir e  and 
y i e l d e d  c r y s t a l l i n e  p h t h a l i c  a c id  * ^  &+9X \|^Jf •Vtfr * -'v s^bUhi t
1 /■' • The m other l iq u o r  o f  the c ln e h o n i& I n e - s a l t  i n  a c e to n e  .
' c o n ta in e d  th e  -1-form *. . I t  ..was decomposed i n  s o l u t i o n .  As t h i s  .p h th a la te ,  l i k e  
t h a t  o f  t i e  o th e r  hand, was s lo w  i n  h a r d e n in g ,  i t  was e x tr a c t?  G Ti t h  ammonia,, 
and ■ ;r e c r y s ta l l is e d  ex  e th e r  and p e t r o l  e t h e r .  The l o w e s t m e l t 3 u  p h th a la te  . . | 
was 6 9 - 7 5 ° ,  / g / ^ qq~: -1 * 5 2 4  in  benzene .  Two r e c r y s t a l I I s a r lo  ^rom -acetone -j 
‘y ie ld e d  a plitiiailibS m .p . 7 6 -7 8  » « V y ^ t / v S  W -*
ACTION OP HGli ; 3 /1 8  g* p h t h a l a t e ,m . p *  6 7 - 7 3 ° ,  . were t r i t u r a t e d  w ith  10- c e s ,  
eoncv HC1. There u a s  a s l i g h t  r i s e  i n  tem perature  I from 28.4® t o ; 28  , , -..An 
: d i l y  . s o l i d  was form ed, .w ashed w ith  -d i lu te  ,EG1 • and w i t h  w a te r ,  J.opt. i n  
r e f r i g e r a t o r . Became' d en ser  but d id  n o t  go s o l i d .
y ■ l y / - . u-  - . .. ■-'/ y . -
,,.ttS-IJLPHOhEff:. M/200;, q u a n t i t i e s  u se d . ,  1..6 ,g .  p h t h a l a t e ,  m .p . 6 7 -7   ^ was ..d issolve*  
In  0 .3H  HaOH, and f i l t e r e d  I n to  an aqueous so lu t:; on o f .  N a-p - t o lu e n e - s u lp h i -  
•n a te . A .w h ite  cloudiness.-,'appeared  in  th e  l i q u i d .  I t  was l e f t  o v e r n ig h t ,  a -  
white-; s o l id - ’c r y s t a l l i s e d -  o u t ,  "'■air-dried-.. M.p.' 1104115 * A r e c r y s t a l l i s a t i o n  
from a l c o h o l  gave 0 . 5  g .  s o l i d ,  w i t h  some more i n  th e  mother l iq u o r . .  .
M.p, 122° .'  ■
U
48 B l n c o t e  Road, .  '
E n f i e ld ,  Middx.
2nd Feb. 1943 .
Dear Dr. B a l f e ,  ■
Thagik ..-you v e ry  much fo r  the l e t t e r  and la b .  n o t e s .  
Downer^s method lo o k s  very  s i m i la r  to  mine e x ce p t  th a t  i t  seems 
n o ta b ly  s u c c e s s f u l .  "
The U n iv e r s i t y  i s  a l l  r ig h t :  th ey  have approved  
o f  my t r a n s f e r  to  Ph.D. f u l l - t i m e  some months ago . In  the same 
l e t t e r  they, s a id  I  was to  s t a y  a t  l e a s t  t i l l  Feb. 14, and remind­
ed 'me to  send In my t i t l e ,  a year  b e fo r e  I t  . i s  read y . I to o  
th in k ,  sen d in g  I t  now - I s  a gam ble, bu t would l i k e  to  r i s k  i t ;  
and to  have i t  a l t e r e d  I f  n e c e s s a r y .  I  w i l l  ask  Dr, hnyon 
tomorrow,, and se e  you about i t  aga in  I f  ypu come In n e x t  Saturday  
or the week a f t e r .
Yours s i n c e r e l y
I X
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